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To  the  Honorable  the  Speaker  of  the  Assembly: 

Kr. —  I  have  the  ibonor  to  tranamit  herewith  my  annual  report 
for  the  fiscal  year  ending  September  30,  1896. 

CAMPBELL  W.  ADAMS, 
'  State  Engineer  and  Surveyor. 


ITSS'^S 


REPORT. 


Probably  for  the  first  time  in  twenty  years  at  least  the  annoal 
report  of  this  department  can  be  left  comparatively  free  from 
thoee  disagreeable  fault  ^findings  and  predictions  of  disaster  to 
the  canals,  the  State  and  its  commerce  that  have  heretofore 
characterized  these  reports,  because  of  the  apparent  lack  of  appre- 
mtion  of  the  importantce  of  the  canals  to  the  material  interests 
of  the  State,  and,  in  sequence,  the  appropriations  for  their  main- 
tenance and  improyement,  both  so  miserly  and  inadequate  that 
they  have  utterly  failed  to  accoiiiplish  any  of  the  results  sought 
for,  until  at  last  it  seemed  as  though  these  on^ie  all  powerful,  but 
now  weakened',  arteries, of  commerce!  were  doom'ed  to  succumb 
to  the  machinations  and  potent  influences  of  their  more  modem 
competitors,  which  seemed  to  have  been  able,  under  existing  con- 
ditions, to  render  the  canal  business  no  longer  profitable  to  any  one 
coBcemed.  Th^  most  unfortunate  outcome  of  such  a  condition 
is  tiie  diverston  to  other  routes  and  destinations  outside  this  State 
of  the  eommerce  thiat  had  so  largely  aided  in  plajcing  our  State 
foremost  in  all  that  pertains  to  wealth  and  importance  and  their 
attendant  blesidngs. 

He  good  sense  of  the  whole  people  can  usually  be  depended 
npon  to  accomplish  the  right  thing,  and  they  certainly  made  no 
mistake  when,  by  their  ballots,  on  November  5, 1895,  they  recorded 
their  decision  that  tiie  State's  canals  should)  not  only  be  main- 
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tained,  but  that  they  should  be  innproved  to  Bucb  extent  as  might 
be  possible  bj  the  expenditure  of  |9,000,000. 

Right  here  it  seems  ibut  proper  to  say  that  while  it  is  believed 
that  this  sum  can  be  made  to  suffice  for  the  work  of  simply  deepen- 
ing the  oanaJs  to  the  required  depth,  it  does  not  follow  and  it  » 
not  true  that  it  will  cover  all  the  work  now  required  to  put  the 
canals  in  the  best  possible  dhaipe. 

There  seems  to  be  a  popular  opinion  in  the  minds  of  many  of  our 
citizens  that  no  improvements  tof  our  exiting  canal  system  less 
radical  than  the  ibuilding  of  a  ship  canal  will  enable  us  to  regain 
and  control  the  enormous  freight  traffic  of  the  Northwest,  to  which 
our  geographical  location  and)  a^isourcee  would  seem  to  entitle  us. 
In  this  opinion  I  have  never  shared,  because  at  best  it  would'  be 
an  enormously  costly  experiment,  and  would  take  many  years  of 
time  "for  its  consummation,  and,  in  the  meantiine,  witih  the  ever- 
ohanging  development  and  growth  of  other  routes,  methods  and 
conditions,  it  is  by  no  means  impossiiblie  that  the  transportation 
problem,  so  far  as  any  canal  across  this, State  is  concerned,  may 
have  undergone  a  great  change. 

The  real  condition  now  is  that  our  present  canals  are  not  ade- 
quate  to  handle  the  business  iwhich'  naturally  sihould  seek  them, 
and  what  little  busings  remains,  is  handled  in  a  decidedly  un- 
businesslike  manner.  There  could/  be  but  one  result  from  such 
conditions  and  the  constantly  dwindling  canal  business  and  the 
attendant  alarming  reports  of  the  falling  off  of  business  at  the 
city  of  New  York,  and  the  correspondingly  increased  business 
or  other  ports  whidh  are  in  a  position  to  handle  the  northwestern 
freights,  form  the  sequel  of  the  story. 

If,  then,  we  are  to  regain  and  control  this  business,  as  all  be- 
lieve we  should  and  can,  it  seems  to  me  to  be  of  the  first  importance 
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that  we  should  adopt  a  remedy  that  can  he  applied  quickly  and  at 
con»ervutiTe  co»t. 

That  we  ^have  emSi  a  remedy  at  'hand  hy  imiproving  our  present 
canals  to  the  maxiniiumi  posslhle  extent,  without  radically  changing 
their  rontes  or  struetuxe,  is  my  earnest  belief,  but  it  is  also  my 
duty  to  state  that  this  can  not  be  done,  and  is  not  contemplated, 
under  the  x>i^'esent  so-called  "  nine  ntillion  dollar  improvement." 

Bxiefij,  ISiis  improvement  authorizes  the  deepening  of  the  Cham- 
plain  canal  from  its  present  depths  of  &Ye  and  six  feet  of  water  to 
a  uffiiform  depth  of  seven/  feet;  the  Brie, and  Oswego  canals  are 
to  be  deepened  from  seven  to  nine  feet,  **  ex?oept  over  and  across 
aqueducts,  mitre  sills,  culverts  and!  other  permanant  structures, 
where  the  depth  of  water  shall  be  at  learit  eight  feet  ♦  ♦  ♦  ; 
also  the  lengthening  or  improving  of  the  locks,  which  now  remain 
to  be  leagthened    •»♦.'> 

This  improvement  of  the  Ohamplain  canal,  and  possibly  of  the 
Oswego  canal,  will  doubtless  suflfioe  for  all  present  needs,  but  it 
will  not  and  ouglht  not  to  suflfice  for  the  Erie  canal,  which  must  meet 
very  different  conditions  from  the  others.  As  a  means  of  increas- 
ing business  and  profits,  and  decreasing  rates,  the  proposed  im- 
provement of  the  Erie  canal  will  simply  mean  that  two  boats  can 
pass  each  lock  without  disconnecting,  and  that  each  can  draw  one 
foot  of  water  more  than  at  present,  which  with  the  principal  arti- 
cles of  freight,  would  mean  a  possible  additional  50  tons  to  the 
present  load  of  250  tons  of  paying  cargo.  The  added  speed  made 
possible  by  the  deeper  water  would  doubtless  be  consumed  in  haul- 
ing the  additional  cargo.  In  other  words,  this  means  a  possible 
maximum  increase  of  paying  cargo  of  20  "pesr  cent. 

Let  us  now  see  what  might  be  accomplished  by  only  slightly  en- 
Urging  the  scope  of  the  present  improvement.    First,  let  us  obtain 
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nine  feet  of  water,  foir  the  enftiire  Erie  canal  flit  lea<3t,  instead  of  this 
depth  Mmply  between  strucftupes.  This  would  add  anolHier  foot  to 
the  contemplated  available  dliaft  and  50  tons  more  to  the  paying' 
cargo.  To  do  this,  it  will  1>e  meceseary  to  lower  the  miltre  eills,  and 
in  some  cases  the  floors,  of  part  of  the  locks^  but  as  many  of  them 
are  already  low  enough,  and  a®  the  16  locks  ait  Oohoes,  4  at  Little 
Falls,  3  'at  Newark  and  5  at  Lockport,  28  in  all,  are  to  be  lengthened 
and  lemodeled  under  the  present  improvement,  the  cost  of  fixing 
the  others  would  be  comparatively  small. 

Another  great  improvement  can  be  made  at  small  cost  and  should 
by  all  means  be  made.  I  refer  to  a  modification  of  the  locks  other 
than  the  28  above  mentioned,  so  as  to  enable  them  to  pass  two  boats 
together,  each  about  115  feet  long  instead  of  98  feet  as  at  present. 
The  present  mitre  gates  require  about  12  feet  of  the  space  within 
the  lock  chamber  for  their  operation.  By  substituting  a  different 
form  of  gate^  Lq  some  cases  at  the  head  of  the  locks  and  in  others 
at  the  foot,  this  space  and  enough  more  could  be  saved  to  admit  the 
passage  of  boats  115  feet  long,  without  radically  changing  the  pres- 
ent masonry-walls,  and  at  a  cost  of  about  f  8,000  for  each  lock. 
Boats  of  this  length  can  be  operated  without  difficulty,  and  the  idea 
is  exceedingly  popular  with  the  boatmen,  who  see  it  in  the  certainty 
of  an  increase  in  paying  cargo  of  17  per  cent..  With  only  the  slight 
additional  resistance  to  propulsion  occasioned  by  the  friction  on  the 
added  length. 

This  increase  of  cargo  added  to  the  100  tons  made  possible  by  tuoo 
feet  greater  draft  than  at  present  renders  it  jwssible  to  carry  a 
paying  cargo  of  say  410  tons,  or  an  increase  of  64  per  cent.,  as 
against  a  possible  load  of  300  tons^  or  an  increase  of  20  per  cent., 
under  the  plan  now  authorized  and  contemplated. 
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By  iii»tallii»g  the  praposed  mechanical  lif Mocks  at  Cohoes,  Little 

Fallfi  and  Liockport,  it  will  doubtless  be  possible  to  save  safflcient 

time  OTer  present  methods  toadmit  of  making  the  present  nnmber  of 

romid  tripe  with  such  increased  loads.  With  the  accomplishment  of 

all  these  gains,  we  fiihonld  have  a  trnlj  comprehensive  improvement 

at  comparatively  slight  cost,  but  yet  rendering  it  i>ossible  to  make 

oars  the  cheapest  and  most  desirable  roate  from  the  Great  Lak^ 

to  the  seaboard.    We  shonld  be  content  for  the  present  at  least 

with  sach  a  result  a^A  thereafter,  if  it  shall  develop  that  a  ship 

canal  is  essential  to  the  best  interests  of  this,  as  well  as  the 

western  States,  which  now  produce  the  principal  canal  freights, 

we  will  at  least  be  in  a  good  position,  i>ending  the  necessary  re- 

search  and  study  which  certainly  ought  to  precede  the  undertaking 

of  such  an  expensive  experiment. 

The  prospiects  for  a  greait  increase  of  oamal  businiess  to  follorw  the 

improvements  now  beinig  made,  look  very  brigihft,  and  beyond  a 

doikbt,  the  expenditures  now  being  made  'will  soon  be  proven  to 

have  been  a  good*  investment  iby  largely  in)creasiDig  the  business 

handled  within  this  fitate.    8uch  busuiess  naturally  tends  toward 

the  einidlqnent  of  all  the  cities  and  towns  along  the  canal  ibu/t  par- 

ticolairly  of  Buffalo  and  New  York.    All  additionis  to  t!he  taxable 

valxiations  of  these  places  i«  a  direct  help  audi  relief  .to  the  less 

fortunate  localities.    Unless  the  views  and  aims  of  all  who  have 

ever  sought  to  make   our   canals  am  important   factor   of   our 

material  welfare  are  totally  onisuiiderstood  by  me^  the  first  object 

aimed  at  has  been  the  enrichment  of  the  State  and  secondarily 

the  enrichment  of  the  boat  owners  and  othens  engaged  in  ihandling 

the  canal  business.    That  has  been  the  object  of  our  canals  as  well 

as  of  all  obhers  that  have  ever  been  bual  t  anywihere.    When  our 

« 

eanaJs  were  flsrst  built  they  handled  practically  all  the  freig<ht 
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bosmess  across  this  State.  Then  followed  the  railroads  and  as 
a  resalft  0(f  their  ooompetitiion,  1jh<e  yolume  of  canal  fbuigdiness  has 
steadily  declined,  especially  during  recent  yearsorsince  the  railroads 
have  been  brought  to  their  present  state  of  efficiency.  Yet  in  view 
of  thliS  wonderful  pailroad  growth  amd  dfevelopment,  is  it  not  re- 
markable that  the  canal  still  offers  the  cheapest  freight  rates  from 
Buffalo  to  New  York  and  that  notwithstanding  this  well  known 
fact,  the  canal  business  steadily  declines?  The  volume  of  business 
is  greater  to-day  than  ever  before,  yet  the  portion  of  it  that  the 
oanal  ^handles  grows  less  annually  in  spite  of  its  dheaip  rates  and 
the  railroads,  Canadian  canals  and  Mississippi  routes  which 
handle  the  balance  of  the  traffic  are  certainly  taking  a  large 
amount  of  it  to  points  outside  of  New  York  State  and  it  behooves 
us  to  find  out  how  this  is  accomplished.  Does  any!  one  doubt 
that  it  iis  due  to  perfect  >0(rganiziataiO(n  on  the  part  of  tlhe  railpoad 
oompandes  and  to  the  woeful  lack  of  opganAzati'on  among  ipie 
canal  interests?  Parties  'wiho  should  be  well  informed  as  to  the 
efforts  tlhat  have  been  made  to  oa^anize  tihe  New  York  State  boat- 
men tell  mie  thiat  every  effort  to  thiat  end  has  eiignially  failed.  Year 
after  yeajr  we  have  heard  the  statement  made  before  the  various 
Legislative  coouimittees  that  the  crying  need  of  thte  canal  inter- 
ests was  a  State  elevator  at  Buffalo.  The  railroads  did  not  need 
any  siuicfh  assofitance  to  make  thedir  bustineds  successful  and  the 
canal  interests  should  not  have  required  it,  but  Should  have  organ- 
ized themselives  into  an  effective  body  and  built  and  oontroll'ed 
such  an  elevator  for  their  better  protection  and  profit.  Instead  of 
making  an  attempt  now  toward  better  organization,  we  find  the 
peculiar"  conditioni  of  the  boatmen  opposing  the  first  apparently 
successful  effort  in  that  direction  that  has  ever  been  made.  A 
compainy  has  been  formed  which  aims  to  largely  increase  the  brmr 
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negs,  eepeciBJly  of  ihe  Erie  canal.  Tbe  flr^  stuinfltyling  block 
lor  tlite  coiiiLpiatQ7  to  remove  befiore  its  •aperations  can  'be  carried 
on  on  the  large  scale  contemplated,  is  a  State  law  which  limits 
the  amouait  of*  caipital  &bock  of  canal  tranisportation  ooanx>anies 
to  foOjOOO.  This  would  'not  co?ver  the  cost  of  one  fleet  'Of  boats, 
ai£d  unless  tMs  resttriction  i's  removed  it  viirtually  mieianiS  that  no 
large  aind  saoeessful  oofmjpany  da  to  be  allowed  to  do  business  on 
tie  St3ate'8  canals,  if  tbe  ishort-si^ted  opponients  of  this  oamipany 
can  possibly  prevent  it.  Many  ridiculous  statements  have  recently 
appeared  in  the  public  press  regarding  the  probable  effect  of  this 
oc«ipany's  bu-sinjess  on  the  interests,  not  only  of  the  State,  but  of 
the  individual  boat  owners.  The  questdoai  wouM  therefore  appear 
pertLnent  as  to  wlietiher  or  not  the  people  of  this  State  are  spend- 
ing  their  millions  to  improve  the  canals  for  the  benefit  of  the  whole 
State  or  for  the  benefit  of  a  few  hundred  boatmen.  Why  not  per- 
mit a  trial  of  the  same  methods  on  the  canal  business  that  have  been 
so  successfully  applied  to  the  railroad  business?  Has  any  one  ever 
suggested  that  the  capital  stock  of  any  of  the  railroads  engaged  in 
handlingtbis  traflflc  be  limited  to  f 50,000?  Of  course  not,  for  they 
could  not  be  useful  to  anyone  on  such  a  basis. 

The  State  always  has  the  power  to  rigiht  or  rediress  a  wronig, 
and  if  it  shall  aippe*ar  later  on  that  any  privileges  granted  to  the 
compaiiy  in  qmeistion,  or  others  of  a  like  nature,  sihlall  have  given 
them  any  moniopolistic  rights  that  are  detrimental  to  any  con- 
siderable numiber  of  our  people,  it  will  be  time  then  to  interfere  with 
their  opemtions. 

Beanorve  all  ob&itructionis  to  free  oomx>etlt!on.  and  I  predict  that 
if  thfe  be  dkwue,  auicfh  pleasing  results  will  follow  that  the  question 
of  the  Tights  and  privileges  of  the  individual  boatmem  will  soon 
mnk  into  insigniflance  from  the  fact  that  f he  canals  will  then  have 
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msunj  ftiimes  the  voluime  of  buisiaiefliB  tihait  caii  pasfiolbliy  (be  hiaindled 
wiidi  the  nuimiber  of  boats  norw  in  xme. 

PRESENT  CANAL  IMPBOVEUENT. 

The  improvementfl^auljhorized  to  the  Erie,  Oswego  aiDd>  Ohiamplain 
canals  by  chapter  79  of  the  Law®  of  1895,  are  now  under  way  and 
making  fair  progress,  and  thougih  such  contracts  afi  have  been 
awarded  were  awtarded  after  the  close  of  the  fiscal  year  covered 
by  this  report,  a  brief  outline  of  what  has  thus  far  been  done  may 
not  be  amisd  hetre. 

The  surveys  of  the  entire  work,  covering  the  38' miles  of  the 
Oswego  canal,  65  miles  of  the  Ohamplain  canal  and  351  miles  of 
the  Brie  canal,  a  total  of  454  miles,  were  started  January  13, 1896, 
whidh  was  as  soon  as  we  eould  be  assured  by  the  Comptroller  that 
funds  for  the  prosecution  of  the  work  would  be  available.  The 
work  was  divided  into  28  survey  sections,  and  over  200  men,  se- 
lected from  the  Civil  Service  eligible  lists^  were  assigned  to  the 
work,  in  order  to  hasten  the  completion  of  the  entire  survey  and 
the  icompilation  ot  all  data  necessary  for  the  preparation  of  all 
plans  prior  to  the  opening  of  navigation.  This  result  wa^  accom- 
plished, though  the  great  extent  of  tbe  work  and  the  unusually 
severe  winter  weather  made  it  extremely  difficult.  Our  forces 
were  then  largely  reduced,  and  the  preparation  of  careful  plans, 
specifications  and  estimates  to  form  the  basis  of  future  contracts 
was  begun.  The  plan  adopted'  bj  the  Legislature  for  this  improve- 
ment had  been  discussed  for  a  number  of  years,  though  in  a  de- 
cidedly unscientifle,  if  not  unbusinesslike,  manner,  as  no  means 
had  ever  been  available  for  the  collection  of  data  either  for  the 
preparation  of  plans  or  ais  the  basis  of  an  estimate  of  cost.  This 
mueh-discuissed  plan  was  known  as  the  "  Seymour  plan,"  which, 
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in  a  general  way,  >coiiteiiipIateil  the  deepening  of  each  of  theee 
three  canal«  two  feet,  by  radfflnig  the  banks  one  foot  and?  lowering 
the  bottom  one  foot,  oi*  whiolly  by  lowering  or  raising.  At  flr»t 
glance  this  would  seem  to  involve  very  few  problems  of  a  serious 
nature,  but,  as  a  matter  of  fact,  many  prolblems  have  developed 
that  have  required  many  months  of  ooniscientious  study  and  re- 
fiearch  for  their  proper  solution.  One  of  the  flrst  of  these  was 
to  determine  lihe  proper  increase  either  of  depth  or  width  of  the 
channel,  known  as  the  "  lake  level,"  extending  from  Lake  Erie 
to  Loekport,  28  miles,  through  which  the  canal  must  necessarily 
be  fed,  as  far  east  as  Montezuma,  or  over  150  miles  from  Lake 
Erie.  The  unknown  quantity  of  the  amount  of  additional  filtra- 
tion that  will  isurely  ensue,  the  disturbanoe  of  the  present  bottom 
of  this  length  of  canal,  which  has  become  securely  "  puddled  "  or 
water  tight  by  natural  emd  artificial  means,  after  seventy  years 
of  nse,  was,  of  itself^  a  very  serious  matter,  and  the  same  problem 
presents  itself  in  many  other  places.  It  was  decided  to  make  a 
thorough  investigation  of  the  problem  of  water  supply  from  Lake 
Erie  and  the  proper  size  of  cihannel  through  the  rocky  summit 
jnst  west  of  Lockiport,  and  to  that  end  Assistant  Engineer  George 
W.  Rafter  was  direoted  to  make  the  necessary  surveys  and  report, 
and  reference  is  hereby  made  to  Appendix  I  of  this  report  for 
detailed  informiation  on  this  subject 

The  next  problem  of  importance  was  to  settle  on  definite  plans 
for  the  improvement  through  the  cities  and  more  important  towns. 
Here  the  first  difkultiee  are  found  in  the  bridges  and  their  usually 
tteep  approadies,  to  raise  which  would  mean,  in  many  oases, 
du^erouMy  steep  grades,  and  In  nearly  every  case  probably 
^onff  claims  for  damages  from  the  owners  of  ad)oining  prox>erty, 
^ch  .would)  doubtless,  be  injuriously  affected.    Between  the&e 
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Greets  and  ibridges,  along  the  banks  of  the  canals,  important 
oonto-eroial  establishmente  haye  grown  up,  with  their  buildings 
adjusted  to  the  present  canal  grades^  and,  therefore,  any  raising 
of  those  grades  becomes  a  very  serious  matter.  On  the  other 
hand,  if  the  improvement  be  made  by  deepening,  we  Encounter 
the  liability  of  flooded  cellars,  and  consequent  claims  for  damages, 
especially  since  it  is  true  that  much  of  the  •canal  bottom  through 
these  cities  and  towns  has  been  mad'e  waiter  tigiht  only  by  the  use 
of  artificial  appliances  and  at  great  expense.  However,  in  most 
of  these  cases  the  apparent  great  importance  and  cost  of  raising 
these  bridges  and  tlheir  approa'dhes,  often  entailing  other  serious 
diflSculties,  have  moved  us  to  decide  to  improve  most  of  such  levels 
wholly  by  deepening. 

In  many  cases  the  dedsdon  as  to  obtaining  the  additional  depth 
of  water  by  raising  or  lowering,  or  both,  is  fixed  by  the  levels 
of  the  feeders  and  the  heights  of  the  dams  which  regulate  them, 
without  regard  to  comparative  cost.  In  other  oases  the  work, 
cost  and  other  considerations  regarding  the  changing  of  large 
and  imi)ortant  structures,  such  as  the  Upi)er  and  Lower  Mohawk 
aqueducts,  the  Rochester  aqueducit  and  the  Montezuma  aqueduct 
are  the  controlling  features  in  determining  the  new  grades. 

The  preparation  of  suitable  specifications  to  guide  and  direct 
the  work  and  provide  for  'the  innumerable  contingencies  incident 
to  such  a  large  undertaking  and  which  should  comply  with  all  the 
law$  governing  State  work  and  also  protect  beyond  peradventure 
the  anteresits  of  all  concerned,  was  of  itself  a  work  of  no  small 
magnitude.  The  study  and  judgment  of  the  heads  of  the  several 
branches  of  this  department,  and  of  some  of  the  more  experienced 
assistant  engineers  has  been  conscientiously  devoted  to  this  im- 
portant subject  and  a  specification  has  'been  evolved  which  it  is 
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intended  dhall  'oover  all  work  in-ddent  to  the  improvement,  thereby 

piacmg  all  (the  contracts  on  a  nniform  bams  in  this  respect.    The 

operations  to  diate  under  these  specifications  seem  to  be  mutually 

Kitisf  actory,  and  it  is  my  earnest  hope  that  no  difficulties  will  arise 

thereunder,  which  can  not  be  equitably  and  amicably  arranged 

without  recourse  to  the  tboard  of  claims. 

This  outline  of  the  difficulties  involved  !in  planning  this  work 
will  convey  a  sligiUt  idea  of  the  problems  that  have  required  solu- 
tion and  show  to  any  who  feel  that  the  work  is  not  making  proper 
headway,  some  reason  for  what  they  may  consider  undue  delay. 

The  work  is  weir  under  way  and  the  completion  of  the  plans 
and  estimates  for  the  balance  of  the  work  wlill  follow  verv  soon, 
to  the  end  that  all  of  the  contracts  may  be  awarded  early  during 
the  following  season,  and  in  time  to  allow  the  contractors  to  deliver 
the  necessary  stone,  cement,  timber,  etc.,  by  canal  during  the 
summer  months,  so  as  to  be  in  readiness  for  an  active  season  next 
winter. 

A  comparatively  small  portion  of  the  several  canals  can  be 
improved  by  dredging,  during  the  season  otf  navigation,  and  such 
portions  as  are  susceptible  of  being  handled  in  this  manner,  will  be 
put  under  way  during  the  coming  summer. 

Up  to  date,  12  contra'dts  have  been  awarded  on  the  Eastern  Divi- 
sion, covering  about  42  miles,  16  of  which  are  on  the  Champlain 
Oanal.  The  estimated  cost  of  this  work  was  f  1,083,650,  while  the 
total  cost  at  contraet  prices  will  be  f 983,725,  representing  a  saving 
of  199,925  over  our  estimates. 

r 

On  the  Middle  Division  17  contracts  have  been  awarded,  cover- 
ing a  distance  of  27  miles,  three  and  one-third  of  which  are  on  the 
Oswego  Canal,  and  the  improvement  of  11  miles  more  of  this  canal 
will  be  practically  completed  by  the  raising  of  four  of  the  Oswego 
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Itiver  damS;  which  are  included  in  the  above  mentioned  number  of 
contracts. 
The  estimated  cost  of  this  work  was  f  1,056,364,  while  the  total 

■ 

cost  at  contract  prices  will  be  |944,153,  representing  a  saving  of 
$112,211  over  our  estimates- 

On  the  Western  Division  five  contracts  have  been  awarded,  cov- 
ering  the  31  miles  from  Lake  Erie  to  Lockport  complete,  besides  17 
miles  covering  the  level  from  near  Rochester  to  Macedon,  or  a  total 
of  48  miles. 

The  estimated  cost  of  this  work  was  |1,270,958,  while  the  total 
cost  at  contract  prices  will  be  |1,100,847,  representing  a  saving  of 
f  170,111  over  our  estimates. 

By  way  of  recapitulation  then  we  may  say  that  34  contracts  have 
been  awarded,  covering  117  miles,  at  In  estimated  cost  of  $3,410,> 
972,  but  which  will  cost  at  contract  prices  |3,028,725,  representing 
a  saving  of  f3^,247  over  our  estimates,  which  are  thereby  proven 
to  have  been  uniformly  conservative. 

It  should  be  stated,  however,  that  while  in  a  few  cases  the  esti- 
mated  quantities  of  work  will  be  exceeded,  it  is  also  true  that  since 
awarding  the  contracts  we  have  ordered  many  large  items  of  work 
to  be  omitted,  that  it  was  originally  proposed  to  do,  and .  therefore 
a  considerable  saving  over  the  above  figures  may  be  confidently 
expected. 

It  should  also  be  stated  that  many  of  the  above  contracts  cover 
those  sections  of  the  canals  which  offered  the  greatest  obstacles  to 
satisfactory  navigation  now,  and  being  In  the  worst  condition  they 
are  naturally  more  expensive  to  repair  and  improve  than  the  bal- 
ance of  the  work.  A  culling-out  process  is  now  being  applied  to 
the  work  for  which  contracts  are  yet  to  be  awarded,  and  every  item 
of  work  or  cost  that  can  reasonably  be  omitted  will  be  stricken  out. 
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with  a  view  of  keeping  the  total  east  within  the  appropriation,  and 
while  it  is  impossible  to  state  definitely  at  this  time,  whether  or 
not  this  can  be  done,  the  best  energies  of  this  departmen't  are 
pledged  to  its  accomplishment  if  it  be  possible. 

In  my  last  annual  report  considerable  space  was  devoted  to  the 
matter  of  amending  the  "  Canal  Improvement  Law  "  (Ohapter79, 
Uws  of  1895),  so  as  to  dispense  with  the  provision  requiring  lump 
Sam  bid  for  tSie  work  to  be  dione,  and  also  to  Hhe  matter  of  short- 
ening the  time  required  for  advertising  from  six  weeks  to  a  mini- 
mnm  of  ten  days,  though  ireally  leaving  the  dura'tion  of  time  for 
advertising,  as  well  as  the  designation  of  the  papers  to'  contain 
the  advertLsemenits,  optional  with  the  Superintenden/t  of  Public 
Works.  My  thanks  are  due  the  Legislature  of  1896  for  its  atten- 
tion to  these  matters,  which  \^re  crystalized  into  the  form  desired 
bv  the  enactment  of  Chapter  t94  of  the  Laws  of  1896. 

This  practically  places  these  features  of  the  work  on  the  same 
basis  as  all  other  work  and  in  conformity  with  the  routine  that 
has  been  in  vogue  for  many  years  and  found  to  be  thoroughly  sat- 
isfactory. 

A  great  saving  of  time  and  money  will  ensue,  and  the  results 
in  coimeetion  with  the  contracts  already  awarded  demonstrate 
tliat  the  means  adopted  aire  adequate  to  the  desired  end®,  and  that 
all  interests  are  thoroughly  protected. 

BLANKET  APPBOPBIATIONS  FOB  CANAL  BEPAIB6. 

Chapter  947  of  the  Laws  of  1896  appropriated  f  125,000  for  each 
0^  the  three  canal  divisions,  to  be  expended  at  such  places  and  for 
sach  purposes  as  the  Superintendent  of  Public  Works  and  State 
Engineer  and  Surveyor  might  deem  for  the  best  interests  of  the 
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State,  all  plans  and  expenditures  1)eing  first  approved  by  the  Canal 
Board. 

I  can  not  speak  in  too  'comimendatorj  terms  of  this  method  of 
providing  for  such  work.  Aside  from  the  fact  that  it  would  un- 
doubtedly have  been  impossible  to  have  secured  a  suflficient  num- 
ber of  separate  appropriations  for  the  various  pieces  of  work  that 
have  been  covered  under  the  chapter  in  question,  this  law  has 
resulted  in  giving  the  departments  charged  with  the  responsibility 
of  maintaining  the  canals,  the  sums  required  for  the  work,  when 
they  were  most  needed,  and  the  usual  condition  of  having  les& 

w 

money  than  was  actually  required  for  one  piece  of  work  and  more 
than  was  required  for  another  piece,  has  been  avoided.  The  great 
bulk  of  work  accomplished  under  the  law  in  question  was  of  a 
nature  which  it  would  have  been  hard  to  define  under  separate 
laws,  except  in  the  most  general  way,  and  all  of  this  class  of  work 
has  been  badly  neglected  for  many  years. 

On  the  Eastern  and  Mididle  Divisions  especially,  the  waterway 
under  almost  every  aqueduct  and  through  many  of  the  culverts 
was  seriously  obstructed  by  deposits  which  have  been  accumulat- 
ing for  many  years,  and  which  were  in  sueh  a  serious  condition  as 
to  endanger  these  structures  and  the  navigation  of  the  canals  in 
times  of  flood.    Manv  instanioes  could  be  cited  where  bv  reason  of 

I 

lack  of  attention  to  these  matters  serious  claims  for  damages  have 
been  before  the  Board  of  Claims,  and  in  many  cases  the  damages 
that  have  been  collected  would  have  more  than  paid  for  removing 
the  cause  of  same. 

There  are  many  miles  of  the  canal  banks  where  it  seems  to  be 
impossible  to  stop  leakages  that  are  of  so  serious  a  nature  that 
if  the  leakage  is  not  collected  in  ditches,  it  becomes  a  serious  dam- 
age to  adjoining  lands.    Through  lack  of  available  funds  for  this 
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work  these  ditches  have  been  neglected  for  a  great  many  years 
until  the  past  summer,  when  the  worst  of  them  were  again  put  in 
condition  to  serve  their  proper  purposes.  This  will  be  the  means 
of  stopping  many  more  claims  for  damages  against  the  State. 

Nearly  all  the  reservoirs  which  feed  the  Middle  Division  of  the 
canals  are  located  at  almost  inaccessible  points  in  the  Adirondack 
wilderness,  and  these  have  had  practically  no  repairs  whatever 
for  many  years.  Many  of  the  dams  connected  with  itbese  res- 
erroirs,  are  built  of  earth  or  timber,  and  continued  lack  of  atten- 
lion  has  placed  several  of  them  in  an  extremely  critical  condition 
while  the  controlling  works  connected  with  each  were  found  to 
be  antiquated,  dilapidated  and  without  proper  safeguard*  to  their 
manipulation,  the  result  of  the  latter  situation  being  (hat  in  many 

cases  the  lumbermen  have  used;  the  supply  of  water  to  their  best 

interests  without  regard  to  the  State's  rights  or  the  needs  of  the 

canal. 

« 

The  fact  that  these  reservoirs  are  located  in  the  heart  of  the 
Adirondack.  ^Iderness,  where  few  people  could  see  and  appre- 
ciate their  condition,  and  where  it  was  a  serious  task  for  the  canal  ' 
oflSeials  to  undertake  to  visit  them  frequently,  probably  accounts 
in  some  measure  for  their  present  condition.  A  great  variety  of 
work  has  been  done  in  connection  with  them  during  the  past  sum- 
naer,  and  it  is  safe  to  say  that  they  are  in  better  condition  today 
than  they  have  been  in  30  years,  but  a  great  deal  of  work  is  still 
needed. 

In  the  annual  report  of  Division  Engineer  Gere — which  is  hereto 
appended— Jnuch  information  will  be  found  as  to  the  needs  and 
wmdition  of  these  reservoirs.  They  are  albsolutcly  essential  to 
^e  navigation  of  the  canals,  and  the  fact  that  their  inaccessi- 
Wity  renders  any  work  done  in  connection  with  them  very  ex- 
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pensive,  is  one  of  the  best  reasons  whjy  the  nex:  apppopriation  of 
this  sort — part  of  which  should  be  devoted  to  this  purpose — should 
be  of  goodly  proportions. 

In  the  opening  pages  of  this  report^  I  have  stated  that  all  the 
work  that  should  properly  be  done  to  place  the  Erie  canal  at  its 
maximum  of  efficiency,  could  not  be  done  with  the  funds  provided 
for  the  "  nine  million  dollar  improvement." 

Many  structures  have  been  found  which  must  be  repaired  or 
rebuilt  before  the  enlarged  Erie  canal  will  be  possible,  and  as  it 
was  not  strictly  expected  that  these  would  be  repaired  or  rebuilt 
from  the  "  nine  million  dollar  fund,"  many  of  them  have  been  re- 
paired or- rebuilt  with  the  funds  providied*  by  the  Blanket  Law  in 
quefition.  Several  of  these  struetureis  happen  to  have  aqueducts 
which  were  in  an  unsafe  condition  to  carry  even  the  present  depth 
of  water,  and  which  demanded  rebuilding  prior  to  the  opening  of 
another  ^season's  navigation.  A-s  no  other  fimdis  were  available 
for  this  work  they  also  are  to  be  paid  for  from  thia  Blanket  Law% 
and  as  the  additional  cost  involved'  for  buUding  these  for  a  depth 
of  nine  feet  of  water  (instead  of  eight  feet,  as  directed  by  the 
Oanal  Improvement  Law)  is  very  slight,  they  will  be  built  for  the 
uniform  depth  of  nine  feet  of  water. 

After  the  close  of  navigation  last  fall  it  was  found  that  lock 
96  on  the  Black  River  canal  must  have  a  thorough  overhauling  be- 
fore it  could  be  used  for  next  summer's  navigation,  and  as  the 
work  involved  would  require  the  entire  winter  for  its  completion, 
it  was  impossible  to  wait  for  this  Legislature  to  make  an  appro- 
priation for  the  work.  Here  again  the  advisability  of  having  in 
command  funds  from  a  blanket  law  of  this  description  is  demon- 
strated, for  without  this  work,  the  Black  River  canal  could  not 
have  been  operated  next  season. 
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Manjt  other  infitaaices  conld  be  cited'  to  show  the  utility  of  mak- 
ing another  appropriation  of  this  description,  and  an  inspection  of 
the  work  done  under  the  law  in  question  during  the  past  year  will 
certainly  prove  that  the  work  has  beem  economically  done  and 
that  better  results  are  accomplished  < from  appropriations  of  this 
description  than  with  the  appropriations  made  for  specific  pieces 
of  work  as  has  heretofore!  been  customary. 

I  earnestly  recommends  that  another  appropriation  be  made  of 
an  amount  at  least  equal  to  chapter  947  of  the  Laws  of  1896,  but 
after  three  years  careful  study  of  the  needs  of  the  canals^  and 
especially  with  reference  to  whAt  could  be  accomplished  by  thejin 
for  the  interests  of  the  yrhole  State  after  they  shall  have  been  im- 
proved, I  believe  it  would  be  wiser  economy  to  make  the  appro- 
priation for  'the  coming  year  |200,000  for  each  division. 

LOCK  IiENGTHENINa   AND   MECHANICAL   LIFT-LOCKS. 

During  the  year  contracts  have  been  awarded!  for  lengthening 
locks  21  and  22,  which,  with  the  possible  exception  of  lock  No.  2 
and  the  three  locks  at  Newark,  are  the  only  unlengthened  Erie 
locks  which  admit  of  being  lengthened  in  the  usual  manner.  The 
work  on  these  locks  is  well  under  way  and  they  will  be  ready  for 
D5e  during  thd  coming  season.  These  locks  will  then  admit  the 
pawage  of  boats  drawing  eight  feet  of  water  the  same  as  in  the 
improved  canal. 

If  lock  No.  1,  at  the  junction  jvith  the  Hudson  river  at  Albany, 
is  to  be  lengthened,  it  must  be  entirely  rebuilt  on  a  different  loca- 
tion in  order  to  permit  the  ingress  and  egress  of  two  boats  coupled 

together,  either  from*  the  canal  op  the  river  basin.    This  would 

* 
prove  to  be  a  very  difficult  and  expensive  job  and  as  it  is  a  fact 

^liat  85  per  cent,  of  the  boats  leave  or  enter  the  canal  at  West  Troy, 
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and  that  practically  all  the  boats. using  the/  canal  between  West 
Troy  and  Albany  are  engaging  in  the  lumber  trade  and  can  pass 
locks  li  and  2  singly  without  serious  detriment,  it  is  at  least  doubt- 
ful whether  it  will  prove  expedient  to  lengthen  these  two  locks,  at 
least  until  it  shall  api)ear  certain  (that  sufficient  funds  therefor 
will  be-available  from  the  present  appropriation. 

The  next  unlengthened  locks  are  Nos.  3^  to  18  inclusive^  known 
as  "  the  sixteens,"  beginning  at  the  junction  of  the  Erie  and  Cham- 
plain  canals  and  scattered  along  a  tortuous,  side  hill  route  for 
three  and  ome-third  miles.  Lock  18,  which  is  at  the  head  of  ;this 
series,  is  almost  directly  opposite  the  high  falls  of  the  Mohawk 
river  which  at  this  point  is  very  close  to  tl\e  canal. 

It  is  proposed  to  dispense  with  thisi  entire  series  of  locks  by 
building  a  steel  aqueduct  from  the  head  of  lock  18  to  a  point  on 
the  rocky  bank. of  the  river  opposite,  and  at  the  end  of  the  aque- 
duct to:  place  a  mechanical  lifting  lock  that  will  accommodate  two 
boats  at  a  time  and  make  the  whole  lift  of  140  feet  at  one  spot.  It 
will  then  be  necessary  to  canalize  the  south  side  of  the  river  from 
this  point  dowa  td  where  the  Ohamplain  canal  now  crosses  ,the 
river,  a  distance  of  about  one  mile,  so  that  the  Champlaiii  with  the 
improvements  now  authorized  will  accommodate  all  the  traffic  of 
the  Erie  canal  from  this  point  to  the  present  junction  of  the  two 
canals. 

Careful  surveys  and  estimates  have  been  made  of  the  cost  of 
thisj  proposed  work  as  well  as  of  the  cost  of  lengthening  the  present 
'*  sixteens/'  and  even  though  it  were  possible  to  lengthen  the  "  six- ' 
teens "  and  preserve  a  satisfactory  alignment  and  facilities  for 
getting  connected  boats  in  and  out  of  the  locks,  it  will  be  found 
much  cheaper  to  put  in  the  mechanical  lock  as  proposed;  but  it 
will  hardly  be  possible  to  lengthen  the  "  sixteens  "  and  leave  them 
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in  satisfactory  oondition  for  navigation.  ,!  The!  estimated  cost  of 
improving  the  present  16  locks  andl  the  leviels  between  them  is 
11,686,831  and  it  is  certain  that  the  first  cost  of  making  the  improve- 
ment involved  with  the  mechanical  lock  would  not  cost  more  than 
tHTo-thirds  of  this  sum,  and'  this  could  be  largely  reduced  if  the 
lands  now  occupied  by  the  Erie  canal  ovef  the  distance  covered  by 
the  "  sixteens  "  eould  bel  sold  and  the  proceeds  therefrom  credited 
to  the  canal  fund. 

By  thi«  proposed  improvement  it  will  be  possible  to  save  from 
four  to  eight  hours  time  on  each  trip  beside  a  considerable  co«t  for 
helmsmen  and  extra  teame  that  are  now  required  to  haul  the  sin- 
gle boats  of  each  fleet  through  the  "  sixjteens." 

A  great  saving  of  water  could  also  be  accomplished  and  as  the 
Mohawk  river  does  not  now  afford  a  sufficient  quantity  of  water  to 
run  the  mills  of  iCohoes  and  surrounding  manufacturing  towns 
continnoufily  during  the  summer  months,  this  feature  alone  would 
be  of  great  value  as  the  mills  could  then  have  the  use  of  the  water 
that  would  be  saved.  Moreover  an  annual  saving  of  J35,000  in  the 
item  of  lock  tending  alone  can  be  effected,  and  it  is  also  unquestion- 
ably true  tha/t  the  maintenance  of  the  proposed  new  structure  and 
canal  wouM  cost  consideraJbly  less  than  the  three  and  one-third 
miles  now  occupied  by  the  "  sixteens." 

The  scheme  presents  many  desirable  features  from  all  points  of 
view,  and  no  time  will  be  lost  jn  putting  it  into  effect 

The  next  unlengthened  locks  (four  in  number)  occur  at  Little 
Falls,  and  this  situation  is  now  being  seriously  considered  with  a 
view  to  combining  all  these  locks  into  one,  which  can  probably  be 
done  at  a  cost  about  equaj  to  that  of  lengthening  these  locks  in 
the  ordinary  manner,  while.their  peculiar  location  will  render  this 


24  Annual  Report  of,*  the 

latter  method  of  improving  tliem  very  expensive  and'  probably 
unsatisfactory  when  completed. 

The  next  unlengthened'  locks  (three  in  number)  occur  at  Newark, 
Wayne  county,  and  here  also  a  change  of  route  will  be  found 
advisaible  if  the  locks  are  to  be  improved^  The  total  lift  of  the 
three  locks  is  now  approximately  24  feet,  and  plans  are  now  being 
conffidleped'  for  combining  these  into  two  locks  of  the  ordinary 
type,  amid  also  for  a  single  mechanical  lifting  lock. 

The  next  unlengthened  locks  are  at  Lockporb  and  coneist  of  a 
series  of  five  which  are  practically  one  strudture.  The  lengthening 
of  these  locks  in  the  ordinary  manner  would  irvolve  the  total 
deatrucition  of  the  present  looks,  and  would  entail  many  difficul- 
ties and  by  no  means  the  least  of  these  is  the  fact  that  the  old 
work  could  not  poesibly  be  torn  out  and  the  new  locks  built  in  the 
five  months  between  the  season®  of  navigation.  No  change  of 
route  is  here  practicable  and  whatever  is  done  must  be  done  almost 
on  the  site  of  the  present  locks.  Moreover  the  cost  of  lengthening 
these  locks  in  thifi  manner  would  probably  be  so  high  as  to  seem 
unwarranted  in  view  of  the  ad>vantages  to  be  gained.  For  these 
reasons  the  first  plan<s  for  a  mechanical  lifting  lock  have  been 
developed  for  this  location,  and  after  a  year  of  conscientious  study 
on  the  part  of  this  department,  aided  by  the  skill  and  advice  of 
many  competent  civil,  hydraulic  and  mechanical  engineers,  we 
feel  that  the  problem  has  been  solved.  These  plans  are  practically 
completed,  and  we  hope  to  advertise  for  bids  for  the  actual  con- 
struction of  same  before  the  opening  of  navigation. 

The  great  bulk  of  the  work  involved  will  necessarily  have  to  be 
built  away  from  the  line  of  the  work,  and  all  this  can  progress  dur- 
ing the  summer  months  so  that  the  various  parts  will  be  ready  to 
assemble  the  moment  navigation  closes  next  fall.    The  locks  could 
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then  be  in  operation  by  the  opening  of  navigation  in  1898,  though 
if  this  should  be  found  to  be  impossible,  the  plans  are  so  devised 
that  in  any  event  the  present  locks  will  not  be  interfered  with  and 
will  be  ready  for  service  when  required. 

Three  sets  of  plans  for  this  work  have  been  developed  and  one 
of  the  conditions  which  all  have  been  designed  to  meet  is  that  the 
adopted  plan  should  be  capable  of  economic  installation  either 
at  Lockport,  Newark,  Little  Falls  or  Oohoes.  Two  of  these  plans 
provided  for  suspending  the  lifting  troughs  by  cables  and  operating 
the  same  by  tSvo  distinct  hydraulic  methods,  but  on  the  com- 
pletion of  the  estimates,  the  cost  of  either  of  these  plans  was  found 
to  be  too  excessive  to  warrant  their  adoption. 

The  other  plan  which  has  been  adopted  depends  upon  compressed 
air  tot  its  operations.  Owing  to  the  probability  that  several  impor- 
tant features  in  this  plan  will  be  considerably  changed  before  the 
work  is  advertised  for  letting,  I  do  not  deem  it  advisable  at  this  time 
to  go  into  any  detailed  description  of  the  plans  and  method  of 
operating,  but  prefer  to  leave  the  subject  until  the  next  annual 
report  in  order  that  it  then  may  be  carefully  and  fully  discussed 
and  Olustrated.  The  adopted  plans  have  been  prepared  by  Ohaun- 
cey  N.  Dutton,  C.  E. 

STATE  LANDS  DEFABTMENT. 

Since  the  State  Engineer  and  Surveyor  by  virtue  of  his  office  is 
one  of  flie  Ck>mmissioners  of  the  Land  Office,  all  applications  to 
that  body  for  grants  of  land  under  navigable  waters  are  referred 
to  this  department  for  examination  and  report,  as  are  also  a  large 
nomber  of  miscellaneous  matters  relating  to  State  Lands.  These 
njatters  require  careful  inspection  and  naturally  consume  and  re- 
ceire  a  great  deal  of  time.    The  maps  and  papers  are  examinee^ 
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to  determine  their  correctnese  and  proper  form,  both  from  an  engi- 
neering standpoint  and  to  insure  their  conformity  to  the  rules 
and  regulations  of  the  Land  Office.  In  many  cases  it  is  also  neces- 
Sciry  to  visit  and  inspect  the  locations  of  the  proposed  grants  to 
decide  as  to  the  advisability  of  making  the  grants  on  the  lines  of 
the  application,  or  if  necessary  have  them  modified.  It  is  also  at 
times  deemed  advisable  to  deny  some  of  these  applications  on  ac- 
count of  interference  with  navigation,  with  the  rights  of  adjoin- 
ing  owners,  or  the  rights  of  the  public. 

There  have  been  received  and  reported  upon  during  the  past  year 
fifty-eight  applications  for  lands  under  water,  of  which  fifty  were 
for  "  beneficial  enjoyment,"  and  eight  for  ^'  purposes  of  commerce/' 
and  situated  in  the  various  counties  as  follows:  Hichmond  8, 
Kings  28,  Westf  hester  7,  Niagara  1,  Erie  1,  Ulster  2,  Greene  2, 
Dutchess  1,  Queens  d,  New  York  2,  Columbia  1,  Albany  1. 

The  State  Engineer  and  Surveyor  is  by  law  directed  to  sell  at 
public  auction  all  of  those  unappropriated  lands  of  the  State  which 
may  be  ordered  sold  by  the  Commiysicners  of  the  Land  Office.  The 
records  of  the  office  show  that  during  the  past  year  there  have  been 
sold  136  parcels  of  land^  situated  in  16  counties  of  the  State,  and 
distributed  as  follows:  Allegany  2,  Broome  1,  Chautauqua  12,  Erie 
1,  Genesee  1,  Kings  6,  Niagara  5,  Oneida  10,  Onondaga  1,  Oswego  1, 
Cattaraugus  3,  Rensselaer  43,  Rockland  11,  Suffolk  3,  Sullivan  1, 
Richmond  35.  The  sum  of  $11^350  was  realized  from  the  «ale  of 
these  lands.  Nearly 'all  of  the  lands  sold  were  acquired  by  fore- 
closure of  United  States  loan  mortgages  or  through  the  comptroll- 
er's tax  sales.  A  great  deal  of  correspondence  reaches  the  Land 
Department  from  surveyors,  attorneys,  real  estate  owners  and 
agents  in  all  parts  of  the  State,  desiring  copies  of  the  records,  copies 
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of  lield  notes  and  tracings  of  maps,  etc.,  the  originals  of  which  are 
on  file  in  this  department.    These  represent  the  original  surveys 
of  a  large  portion  of  the  entire  State  and  particularly  of  the  Adi- 
rondack section,  where  the  State  now  has  title  to  many  thousands 
of  acres.     Many  of  these  records  are  more  than  one  hundred  and 
fifty  years  old,  and  as  they  form  the  original  description  of  boun- 
dary monuments,  they  are  of  great  value  and  importance,  and  once 
destroyed  can  never  be  replaced.    The  value  of  many  of  these  docu- 
ments is  constantly  increasing  with  the  growing  demands  for  the 
acquisition  of  the  remaining  land  necessary  to  complete  the  Adiron- 
dack Park, 

As  is  usual  with  such  old  records  their  value  is  seldom  appre- 
ciated until  time  and  constant  handling  have  rendered  them  al- 
Diost  unfit  for  further  use,  and  the  records  in  question  are  no  ex- 
ception to  the  general  rule. 

Many  of  them  were  poorly  executed  in  the  beginning;  some  are 
on  very  poor  paper,  which  has  grown  exceedingly  brittle  and  in 
many  cases  of  this  kind  the  paper  is  rapidly  crumbling  away;  many 
of  these  records  are  done  with  such  poor  ink  that  they  are  now 
barely  legible.  For  these  reasons  it  would  seem  to  be  wise  econ- 
omy to  inaugurate^  without  further  delay,  a  comprehensive  scheme 
for  carefully  copying  and  comparing  all  of  these  records,  to  the  end 
that  the  copies  might  be  used  in  place  of  the  originals,  except  in 
matters  of  the  greatest  importance. 

Moreover  some  provision  should  be  made  for  the  better  preser- 
vation of  all  these  original  dlocumients  from  fire  or  tlieft.  T*) 
these  ends  I  rcconmiend  that  an  appropriation  to  cover  the  cost  of  a 
^mtable  modem  safe  and  the  services  of  draughtsmen  and  copyists 
^  say  f4,000,  be  included  in  this  year's  "  supply  bill/' 
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aOOB  BOADS. 

The  time  can  not  be  far  distant  when  the  matter  of  a  radical  im- 
provement  of  our  present  system  (?)  of  highways  must  receive  the 
earnest  attention  of  the*  Legislature,  for  it  is  certainly  conceded 
that  such  an  improvement  is  needed  and  demanded,  and  I  think 
it  aafe  to  assume  that  the  most  intelligent  opinion  on  the  subject 
now  is  ithat  State  aid  is  essential  to  its  accomplishment. 

Considerable  interest  was  manifested  in  this  subject  during  the 
Legislature  of  1896  and  varioufl  measures  were  introduced,  some 
asking  for  large  appropriations  for  a  ptompt  beginning  of  actual 
work,  while  the  mowe  moderate  ones  «imply  asked-  that  a  small 
appropriation  be  made  available  for  proper  and  intelligent  study 
of  the  varied  aspects  which  the  subject  presents,  preparatory  for 
future  legislation.  While  these  measures  differed  on  the  general 
lines  above  noted,  they  also  presented  widely  divergent  views  as 
to  the  organization  required  for  the  management  and  supervision 
of  the  actual  work,  or  the  preparatory  study  of  tbe  subject,  and  it 
is  to  these  points  that  I  now  wish  to  direct  your  attention.  On 
which  ever  of  the  above  lines  the  initiatory  steps  in  this  matter  may 
be  taken,  it  is  certain  that  the  great  bulk  of  the  work,  aside  from 
actual  construction,  will  be  solely  of  an  engineering  nature.  As  this 
department  already  has  an  organization  of  trained  engineers, 
selected  from  the  competitive  Civil  Service  lists,  and  extending  into 
every  county  of  the  State,  I  believe  and  urge  that  it  should  be 
charged  with  the  execution  of  any  and  all  work  in  this  line  which 
you  may  decide  to  direct,  especially  since  such  a  course  would  not 
entail  any  additional  cost  of  supervision. 

The  demand  for  better  roads  is  certainly  a  growing  one  and 
must  soon  be  met  with  a  satisfactory  and  tangible  answer.    That 
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the  present  methods  of  laying  out,  building  and  maintaining  aar 
public  roads  are  ridiicaloa«ly  expeniaive  and  thoroughly  unsatis^ 
factory  to  all  concerned^  is  certain,  and  is  growing  to  be  a  matter 
of  common  notoriety.  It  ia  equally  certain  that  the  magnificent 
roads  so  common  to  the  principal  European  countries,  as  well  as 
to  some  of  our  States,  and  even  to  some  sections  of  this  State,  can 
be  coEclusivelj  proven  to  be  better  investments  than  the  amounts 
annually  squandered  on  our  ordinary  country  roads,  which,  taken 
as  an  average,  are  a  standing  disgrace  to  our  boasted  civilization, 
and  our  general  intelligence. 

These  ocmditions  should  be  promptly  improved,  but  they  prob- 
ably wiH  not  be  until  the  proof  is  forthcoming  from  some  source, 
that  the  outcame  will  surely  leave  a  -balance  on  the  right  side  of  the 
taxpayers  ledger. 

Aside  from  all  other  considerations  and  the  knowledge  of  the 
benefident  influence  already  exerted  on  those  localities  which  have 
shown  sufficient  enterprise  to  construct  ani  intelligent  system  of 
highways,  the  proofs  above  mentioned,  can  be  had,  but  their  col- 
lection will  take  some  time  and  cost  some  money,  but  this  great 
?^tate  can  afford  the  latter  and  should  make  use  of  the  former  be- 
fore  undertaking  any  comprehensive  system  or  plan  of  improve- 
ni^t,  Accolrdingly  and  to  this  end  I  recommend  that  an  appro- 
priation of  f  10,000  be  made,  to  provide  for  the  salary  and  neces- 
sary expenses  of  an  additional  assistant  engineer,  to  be  assigned 
specially  to  this  work,  to(  prepare  such  a  report  for  the  next 
^gislature  as  will  form  a  guide  and  basis  for  further  action. 

ssansnscocK  akb  feconic  canal. 

The  work  authorized  by  chapter  032  of  the  Laws  of  1895,  which 
appropriated  tl2,800,  and  chapter  348  of  the  Laws  of  1896,  which 
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appropriated  15^000,  has  been  completed  during  the  past  season. 
This  work  consisted  of  completing  the  piling  and  protecting  the 
banks  of  this  canal  and  of  boildlng  a  set  of  stop  gates  to  regulate 
the  height  of  the  Shinnecock  bay,  the  level  of  which  had  fallen 
about  two  and  one^half  feet  since  the  building  of  the  canal.  All  the 
work  in  connection  with  the  building  of  these  gates  had  to  be  done 
with  the  water  in  the  canal,  as  it  was  impossible  to  coffer  dam 
and  drain  the  work  even  if  the  appropriation  had  been  sufScient 
to  cover  such  work.      ^ 

Many  difficulties  were  encountered  and  successfully  overcome, 
and  the  gates  have  already  proven  their  effectiveness  by  rieiising 
the  waters  of  Shinnecock  bay  to  their  original  height,  thus  stop- 
ping the  damage  that  was  being  wrought  to  many  hundreds  of 
thousands  of  dollars  worth  of  fine  property  bordering  its  shores 
by  the  growth  of  vegetation  and  the  stench  from  same  as  it  de- 
cayed on  being  uncovered  between,  .the  heights  of  the  original 
flow  line  and  the  lower  flow  line  which  has  ensued  the  building  of 
the  canal  to  connect  Shinnecock  with  Peconic  bay. 

The  tops  of  the  gates  are  placed  about  eighteen  inches  above  the 
normal  height  of  Shinnecock  bay,  and  as  they  open  and  close  au- 
tomatically with  the  tides^  retaining  part  of  the  water  from  each 
flood  tide,  the  surface  of  the  bay  is  maintained  at  its  proper  stage. 
But  one  thing  is  now  needed  to  complete  this  otherwise  satisfac- 
tory job,  and  until  it  is  done,  the  very  life  of  the  other  work  is 
seriously  threatened. 

The  Long  Island  Railroad  Company's  bridge  now  spans  the 
canal  just  north  of  the  tide  gates.  The  present  canal  has  an  aver- 
age width  of  100  feet,  while  the  clear  width  between  the  abut- 
ments of  this  bridge  is  only  40  feet.  The  effect  of  a  northeast  gale 
is  to  pile  the  waters  against  the  north  side  of  the  bridge  and  then 
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forcing  it  through  the  contracted  channel   hetweeai   the   bridge 
abutments,  forms  a  whirlpool  at  this  spot. 

Hie  difference  in  elevation  of  the  water  surface  between  the 
northern  and  southern  sides  of  the  bridge,  for  a  distance  of  about 
60  feet,  is  sometimes  as  great  as  five  feet,  and  the  water  rushes 
tkough  with  astonishing  velocity,  carrying  with  it  all  the  sand 
in  its  course.  The  use  of  these  abutments  has  long  since  been 
abandoned  by  the  railroad  oompany,  and  the  present  'bridge  rests 
on  bearing  piles  exclusively.  Immediately  after  such  a  storm^  42 
^eet  of  water  has  been  found  at  this  spot,  and  within  four  days 
thereafter  this  has  been  reduced  to  17  feet,  showing  the  entensive 
movement  of  sand  by  the  scouring  of  water  at  this  point.  Except 
in  the  vicinity  of  this  bridge,  the  waters  of  the  canal  at  all  stages 
iinci  at  all  times  are  calm  and  tranquil,  doing  no  damage  to  the 
bottom  of  th^  canal  or  its  banks. 

Borne  means  must  be  adopted  soon  for  changing  this  bridgei  so 
as  to  leave  the  waterway  under  it  of  the  same  width  as  the  balance 
of  the  canal,  and  it  is-  hoped  that  the  question^  of  liability  and 
ppsponsibility  in  connection  with  the  bridge  a«  between  the  State 
and  the  railroad  company,  which  arei  now  before  the  Board'  of 
Claims  foiv  adjudication,  will  be  settled  in  time  so  that  the  present 
l^slature  can  adopt  such  means  as  may  seem'  warranted  under 
the  circumstances  for  settling  the  present  difficulty. 

The  inlet  or  connection  between  the  Atlantic  ocean  and  Shinne- 
oock  bay,  opposite  the  canal,  as  directed  by  chapter  950  of  the 
Uw8  of  1896,  hafi(  been  completed  as  far  as  originally  intended, 
<i^^g  the  past  season,  and  a  channel  30  feet  wide  on  the, bottom 
and  6  feet  deep,  with  slopes  of  \\  to  1,  has  been  excavated  from 
the  bay  toward  and  as  close  to  the  ocean  as  experience  dictated 
to  be  safe.     Next  spring  at  an  opportune  time,  which  always 
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occurs  at  that  season,  when  the  water  in  the  bay  is  unusually  high 
from  the  influx  of  surfacei  and  spring  water  and  the  tidea  in  the 
ocean  are  very  low  producing  a  temporary  difference  in  level  often 
as  great  aei  six  feet,  the  present  barrier  at  the  end  of  this  chalinel 
will  be  broken  through,  thus  permitting  an  enormous  outflow  from 
the  bay  to'  the  ocean,  completing  the  channel  by  its  own  action  and 
leaving  a  connection  between  these  waters,  which  is  expected  to 
have  a  salutary  and  beneficial  effect  on'  the  fishing  and  oyster 
inldustries,  the  former  of  which  though  once  of  great  importance, 
has  been  practically  destroyed  since  the!  channel  which  formerly- 
connected  the  shore  and  bay  at  this  point  wa5<  closed  abour 
eight  years  ago.  The  oyster  industry  is  now  alone  of  sufficient 
importance  to  warrant  the  expenditure  of  all  sums  thus  far  spent 
by  the  State  in  this  locality. 

QENESEE  STOBAGE  SURVEYS. 

The  Supply  Bill,  chaptei'  950,  Laws  of  1896,  appropriated  the 
sum  of  f  10,000  for  further  investigation  of  proposed  dam  on  the 
Genesee  river  and  for  the  best  means  of  transportation  of  material 
to  its  «ite  and  for  detailed  plans. 

Under  the-  provisions  of  this  clause  of  the  Supply  Bill  further 
ijnvestlgations  have  been  made  on  the  Genesee  river  with  the  result 
of  indicating  that  a  site  at  Portage  is  far  preferable  to  the  sites  in 
the  vicinity  of  Mount  M'orris  as  previously  considered.  The  readoma 
for  this  conclusion  may  be  found  in  detail  in  the  accompanying 
report  of  George  W.  Rafter,  the  engineer-in-charge.  Without 
going  into  detail  we  may  give  the  followmg  as  the  present  state 
of  the  Genesee  river  storage  problem.  The  reasons  for  the  con- 
clusions here  announced  may  be  found  in  Mr.  Rafter's  report : 

(1)  Of  the  several  available  sites  for  storagef  reservoirs  on  the 
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ijoieeee  river  complete  surveys  *sbow  that  the  Portage  site  is  pre- 
ferable to  all  others  becausei  k>f  affording  th^  greatest  possible 
vira^  at  the  smallest  cost  per  unit  volume. 

i2)  Ab  the.  result  of  three  years  gaugings  of  the  Genesee  river,  as 
inade  by  this  department,  it  is  determined  that  the  minimum  flow 
^  the  stream  may  be  as  low  as  about  6.67  inches  on  the  water- 
lited  for  an  entire  water  year,  this  figure  having  been  actually 
'fcached  for  the  water  year  of  1896. 

(3)  Ah  ahown  by  data  derived  from  the  previous  Genesee  storage 
nyorts,  the  estimated  cost  of  ia  storage  reservoir  at  Mount  Morris, 
^th  a  capacity  of  about  7,370,000,000  cubic  feet,  is  |2,785,000,  giv- 
J^  a  rate  per  million  cubic  feet  stored  of  f377.88. 

<4j  Serious  floods  have  occurred  in  the  Genesee  river  at  a  number 
ct  times  within  the  hi^orical  period.  The  flood  of  March,  1865, 
<M  at  leaat  f  1,000,000  damage  in  the  city  of  Rochester  alone,  some 
yf  which  wa»  chargeable  to  diflficulty  at  the  Erie  cainal  aqueduct. 

|5)  The  flood  in  April,  1896,  was  very  nearly  as  severe  as  the 
^M  of  March,  1865,  but  by  reason  of  more  fortunate  conditions 
^mparatively  little  damage  was  dkxae,  although  a  study  of  the 
<iata  at/hand  shows  that  the  danger  limit  was  very  nearly  reached. 

(6)  A  study  of  existing  conditions  indicates  the  interesting  fact 
tkt  the  Genesee  river  drainage  area  has  been  nearly  denuded  of 
^wert.  While  this  oonditioin  obtains,  eevere  floods  are  likely  to 
occur. 

Without!  drawing  final  conclusions,  it  may  be  stated  that  defor- 
^tation  ot  the  drainage  area  is  largely  responsible,  tending,  as  it 
**«,  to  not  only  increase  floods  somewhat  but  leading  directly  to 

^terial  decrease  ia  the  amount  of  water  flovnng  in  the  stream 

^  year  to  year. 

^^omparison  of  the  oonditions  existing  on  the)  drainage  area  of 
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the  upper  Grenesee  river  with  those  of  the  upper  Hudson  which  is 
still  largely  in  forest  indicates  apparently  a  much  less  runoff 
under  given  conditions  from  the  Genesee  than  from  the  Hudsotti, 
thus  ^verifying  the  preceding  conclusion  as  to  the  eflPect  of  deforesta- 
tion ini  decreasing  the  runoff. 

(7)  As  regard*  the  upper  Genesee  river  the  forest  has  been  en- 
tirely removed  by  land  ow:ners  who  have  profited  commercially  by 
such  removal.  The  effect  of  their  action  has  been  nevertheless  to 
permanently  injure  the  riparian  owners.  Hence,  It  seems  proper 
that  thej  State  should  expend  money  either  in  reforesting  the  area 
or  4n  constructing,  river  Tegulation  works.  Of  these  two,  the  latter 
appears  preferable  because  the  benefits  may  be  realized  in  a  few 
years. 

(8)  The  proposed  Portage  reservoir  will  impound  15,000,000,000 
cubic  feet  of  water  at  a  total  estimated  cost  of  |2,600,000,  or  at  a 
cost  of  f  173.33  per  million  cubic  feet  etored. 

(9)  The  proposed  Portage  reservoir,  storing  15,000,000,000  cubic 
feet  of  water,  is  500  feet  higher  than  the  proposed  Mount  Morris 
reservoir  storing  7,340,000,000  cubic  feet,  and  affords  a  permanent, 
continuous,  total  power  over  and  above  the  low  water  power  of 
the  stream  of  50,496  gross  horse  power;  whereas  the  Mount  Morris 
reservoir  would  afford  only  11,000  gross  horse  power  over  and  above 
the  present  low  water  power  of  the  stream. 

(10)  Capitalizing  the  value  of  the  permanent  power  produced  by 
the  construction  of  the  Portage  reservoir  at  4  per  cent.,  and  we 
reach  a  total  of  f  12,624,000;  on  the  other  hand,  the  capitalization  of 
the  total  value  of  the  permanent  power  produced  by  the  proposed 
Mount  Morris  reservoir  yields  a  total  of  |2,900,000;  the  difference 
in  capitalization  becomes,  then,  |9,724,000. 

Incidentally  the  vast  difference  between  the  two  sites  here  givei\ 
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aj  serve  to  indicate  the  vast  importance  of  studying  these  new 
pfojects  tboroughly  on  their  merits  before  actually  deciding  as  to 
location. 

'11)  "Hie  estimated  cost  of  a  reservoir  at  Portage  storing  7,340,- 
%m  cubic  feet  is  f  1,800,000,  or  nearly  |1,000,000  less  than  for  a 
»eiToir  storing  the  same  quantity  at  Mount  Morris. 

(12)  The  enlarged  canal  requires  about  80  cubic  feet  of  water 
per  second  for  every  month  of  the  navigation  season  from  May  to 
November,  inclusive,  except  in  the  month  of  May,  when  an  average 
d  177  cubic  feet  yev  second  is  required.  In  order  to  provide  for  this 
»moTmt  of  water  as  well  as  for  some  little  contingency  in  the  way 
iff  breaks  during  the  navigation  season  there  should  be  constructed 
iauDediately  a  storage  on  the  Genesee  river  of  about  2,500,000,000 
:ubic  feet.  A  reservoir  of  this  capacity  is  estimated  to  cost  at 
Portage  fl,350,000.  Further,  the  estimated  cost  of  a  dam  storing 
1500,000,000  cubic  feet  but  with  su<;h  breadth  of  base  as  to  admit 
of  extension  to  the  fu»ll  height  required  for  the  storage  of  15,000,- 
W0,000  cubic  feet  is  |1,700,000. 

(13)  Based  on  manufajcturers'  rating  as  to  capacity  of  turbine 
'rater  wheels,  the  present  total  developed  water  power  of  the 
^aeaee  river,  from  Portage  to  Rochester,  inclusive,  is  19,178  horse 
power;  or,  basing  the  amount  of  power  on  the  manufacturer's  rat- 
^of  water  required,  assuming  75  per  cent,  efficiency  on  the  wheels, 
4e  total  power  is  17^8  net  horse  power,  of  which  16,683  net  horse 
power  is  within  the  limits  of  the  city  of  Rochester. 

(14)  The  present  extreme  low  water  power  of  the  Genesee  river 
*t  Rochester  is  5,046  net  horse  power,  of  which  2,523  net  horse 
I*wer  will  be  rendered  practically  useless  to  its  owners  by  reason 
^  taking  80  cubic  feet  per  second  in  every  month  except  May, 
^  177  cubic  feet  per  second  in  that  month  for  the  purposes  of  the 
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enlarged  Erie  canal.  By  way  of  fi^howing  Urn,  it  may  be  mentioixed 
that  had  the  enlargied  canal  been  in  operation  in  1895  and  1896, 
and  taking  water  at  the  stated  rate,  the  amount  actually  taken  from 
the  Genesee  river  in  the  month  of  May,  1895,  would  have  been  4(3 
per  cent,  of  the  total  flow  of  the  stream  for  that  month;  in  Jane, 
28  per  cent,  would  have  been  taken;  in  July,  34.5;  in  August^  31.5; 
September,  36.2;  October,  34.8;  November,  8  i)er  cent.  In  May, 
1896,  the  canal  would  have  taken  51.3  per  cent,  of  the  total  flow 
of  the  stream;  in  June,  12.2;  July,  15.9;  August,  19.2;  September, 
24.5;  October,  2.0  and  in  November,  4.6  per  cent.  It  is  clear,  then, 
that  the  necessary  abstracting  of  this  large  quantity  of  the  water 
of  the  river  for  the  purposes  of  the  canal  is  an  exceedingly  serious 
matter  to  the  owners  of  the  water  power  at  Rochester. 

(15)  Taking  the  rental  price  of  power  in  Rochester  and  we  deduce 
an  annual  value  for  2,523  net  horse  power  of  f  126,150;  capitalize 
this  sum  at  4  per  cent,  and  it  becomes  {3,153,750.  It  is  in  view 
of  such  extended  injury  to  the  water  power  of  the  stream  that  the 
riparian  owners  now  ask  the  State  to  construct  the  Portage  reser- 
voir substantially  as  proposed. 

OoBsidering  the  significance  of  these  large  figures  as  to  the  in- 
jury  to  the  Genesee  river  water  power  following  the  taking  of  the 
quantity  necessary  for  the  purposes  of  the  enlarged  canal  it  must  be 
borne  in  mind  that  Rochester  is  a  city  of  160,000  inhabitanter  de- 
pending almost  entirely  on  its  manufacturing  industries.  A  very 
large  proportion  of  those  indtistries  are  based  upon  the  raital  of 
small  lots  of  power,  as,  for  instance,  from*  toe-half  to  10  horse 
power.  It  is  obvious  that  with  the  possibility  before  the  owners 
of  this  power  of  being  deprived  at  any  moment  of  one-half  their 
water  it  will  work  very  serious  injury,  because  of  the  impossibility 
of  determining  just  when  the  motive  power  is  to  be  shut  oflf.     By 
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ity  ot  epnforcing  this  proposition  it  may  be  mentioned  that  In  spite 
sfttiefact  that  the  Genesee  river  has  a  total  fall  of  262  feet  within 
^limitBof  the  city  of  Rochester,  nevertheless  the  mannfactnFers 

flf  that  city  use,  according  to  recent  statistics,  fully  500,000  tons 

of  soft  coal  for  steam  purposes  per  year. 

« 

m 

UPFBB  HUDfiOir  STORAOE. 

Chapter  320,  Laws  of  1896,  appropriated  f  10,000  for  the  purpose 
of  continuing  the  survey  of  the  upper  Hudson  valley  as  inaugurated 
by  chapter  599  of  the  Laws  of  1895.  As  in  the  previous  year,  ar- 
rangements were  made  with  the  United'  States  Geological  Survey 
for  the  prosecution  of  the  topographical  work  under  a  joint;  agree- 
ment, the  United  States  Geological  Survey  furnishing  95,000  as 
against  f5^000  furnished  by  the  State  from  this  appropriation,  thus 
making  a  total  expenditure  on  the  upper  Hudson  area  of  f  15,000. 

The  investigation  as  to  possible  sites  of  dams,  area,  storage  capac- 
ity, etc,  of  reservoir  sites,  was  continued  under  the  direction  of  Mr. 
Baiter  as  in  1896. 

Sites  for  dams  have  Ibeen  surveyed  at  Tumblehead  Falls,  Hiadley, 
nOiawQS,  Boreas  river,  Boreas  Pointy  Newcomb,  and  additi<mal  sur- 
veys at  Indian  lake.  The  detailed  plans  on  a  number  of  these  dams 
tre  in  course  of  preparation  and  may  be  found  in  connection  with 
Mr.  Rafter's  report  on  the  upper  Hudson  storage. 

PerhaiM9  as  interesting  a  line  of  investigation  as  any  in  connec- 
tion with  the  upper  Hudson  valley  survey  is  that  with  reference 
to  the  influence  of  thei  forest  on  the  runoff  of  streams.  Under 
this  head  a  large  amount  of  information  has  been  collected^  which 
is  given  at  length  in  the  detailed  report.  Studies  of  this  clinrncter 
are  specially  interesting^  because  of  the  immense  practical'  import- 
ance of  knowledge  of  the  relation  of  the  forest  to  stream  flow. 
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Without  attempting  to  decide  the  question  at  the  present  time 
the  data  collected  indicates  that  in  the  State  of  New  York  with  a 
given  rainfall  the  total  runoff  of  streams  may  be  aa  much  as  aix 
inches  less  from  deforested  areas  than  it  is  from  those  still  in  for- 
est. The  reasons  for  this  conclusion  are  given  in  the  detailed  re- 
port. 

Considerable  data  has  also  been  gathered  with  a  view  of  deter- 
mining a  runoff  formula  applying  to  the  upi>er  Kudaon  area.  The 
practical  advantage  of  such  a  formula  is  that  we  may  take  the 
existing  rainfall  and  temperature  records,  so  far  as  they  are  avail- 
able, and  determine  for  the  last  40  or  50  years  just  what  the  ap- 
proximate flow  of  the  stream  has  been  for  each  year,  in  this  way 
obtaining  a  valuable  guide  as  to  what  the  minimum  unregulated 
flow  of  a  stream  may  be  expected  to  be  in  years  to  come. 

Investigations  have  also  been  continued  as  to  the  available  stor- 
age of  the  upper  Hudson  valley,  with  the  result  of  determining  that 
probably  a  considerably  larger  area  may  be  developed  to  substan- 
tially full  capacity  than  indicated  in  the  previous  report. 

The  possibility  of  supplying  Greater  New  York  with  water  from 
the  upper  Hudson  area  has  received  some  attention  from  thi<s  de- 
partment, and  is  believed  to  be  a  matter  of  sufficient  importance 
to  merit  attention  by  the  Legislature.  As  shown  in  the  upper 
Hudson  report  of  last  year  a  storage  of  at  least  41,593,000,000  cubic 
feet  can  be  easily  obtained.  The  investigations  of  this  year  indi- 
cate that  this  quantity  can  be  considerably  added  to.  The  present 
daily  u«e  of  water  in  New  York  city  varies  from  150,000,000  to  200,- 
000,000  gallons  per  day,  or  from  230  to  300  cubic  feet  per  second. 
If  we  multiply  these  figures  by  four  we  obtain,  as  the  maximum, 
1,200  cubic  feet  per  second.  It  is  believed  that  this  quantity  could 
be  easily  furnished,  if  needed,  without  interfering  with  the  inter- 
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sts  of  either  the  State  canals  or  the  manufacturing  establishments 
a  the  stream.  In  any  case  if  on  further  mvestigation  it  should 
ippear  that  the  upper  Hudson  valley  would  not  furnish  sufficient 
storage,  the  additional  storage,  whatever  it  may  be^  can  be  easily 
obtained  from  the  head  waters  of  the  Mohawk  river,  on  either  the 
East  or  the  West  Canada  creeks,  or  both.  The  State  Engineer  is 
if  the  opinion  that  the  question  of  additional  future  water  supply, 
not  only  for  Greater  New  York,  but  for  the  numerous  other  cities 
and  to^Rms  of  the  lower  Hud&on  valley,  is  of  sufficient  importance 
to  juBtify  detailed  surveys  with  reference  to  determining  all  the 
special  questions  in  regard  to  public  water  supplies  from  the  Adi- 
rondack re^on  which  have  arieen.  Inasmuch  as  the  State  canals 
Kiast  necessarily  draw  a  considerable  portion  of  their  supplies  from 
tbis  r^ion,  and,  further,  by  reason  of  the  immense  manufacturing 
interests  which  have  been  developed^  on  the  Hudson  and  Mohawk 
rivers,  it  is  pointed  out  that  any  such  investigation,  in  order  to  be 
effective,  most  necessarily  be  broad  enough  to  take  into  considera- 
tion all  the  interests  involved. 

TOPOGRAPHIC  STJBVEY  OF  THE  STATE. 

Chapter  480  of  the  Laws  of  1896  authorized  the  State  Engineer 
and  Sarveyor  to  continue  to  co-operate  with  the  director  of  the 
Cnited  States  Qeological  Survey  in  making  a  topographic  survey 
tad  map  of  the  State  of  New  York,  and  appropriated  for  this  work 
the  sum  of  {10,000. 

Your  attention  is  called  in  connection  with  this  provision  to 
that  portion  of  this  report  relating  to  the  '^  Topographic  Survey 
of  the  Upper  Hudson  Valley,"  continued  in  accordance  with  chap- 
ter 3SS0  of  the  Laws  of  1896,  which  carried  an  appropriation  of 
{10,000,  and  from  which,  with  the  consent  of  the  Superintendent 
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of  the  Public  Works,  I  allotted  the  sum  of  |6,000  for  oontinaing 
the  topographic  survey  of  the  Hudson  river  above  Glens  Falls. 

In  accordance  with  the  provisions  of  the  first  of  these  laws^  I 
entered  into  the  following  agreement  with  the  Hon.  (Siarles  I>. 
Walcott,  Director  of  the  United  States  Geological  Survey,  wMcli 
is  similar  in  all  essential  details  to  agreements  made  in  former 
years  between  this  office  and  the  United  States  Q^eological  Survey. 

AGREEMENT  BETWEEN  THE  STATE  ENGINEER  AND  SURVEYOR 
OF  NEW  YORK  AND  THE  DIRECTOR  OF  THE  UNITED  STATES 
GEOLOGICAL  SURVEY  FOR  THE  CONTINUATION  OF  THE  CO- 
OPERATIVE TOPOGRAPHIC  SURVEY  OF  THE  STATE  OF  NEW 
YORK,  AS  PROVIDED  IN  CHAPTER  480  OF  THE  GENERAL  LAWS 
OF  1806. 

1.  The  preparation  of  the  map  shall  be  placed  under  the  super- 
vision of  the  Director  of  the  United  States  Geological  Survey, 
who  shall  determine  the  methods  of  survey  and  map  construction. 

2.  The  order  in  which,  in  point  of  priority,  different  parts  of 
the  State  shall  be  surveyed  shall  be  agreed  upon  in  detail  by  the 
State  Engineer  an^*  the  Director  of  the  United  States  Geological 
Survey. 

3.  The  work  shall  be  based  upon  the  triangulation  of  the  United 
States  Coast  and  Geodedic  Survey,  the  United  States  Lake  Survey 
and  the  New  York  State  Survey,  and  wherever  the  triangulation 
is  deficient  it  shall  be  supplemented  by  the  United  States  Geolog- 
ical Survey. 

4.  The  survey  shall  be  executed  in  a  manner  sufficiently  elab- 
orate to  prepare  a  map  upon  a  scale  of  1:  62,500,  exhibiting  the' 
hydrography,  hypsography  and  public  culture,  and  including  all 
town  and  county  boundary  lines  as  established  and  marked  by  the 
State  Engineer  and  Surveyor  at  the  time  of  its  completion  in  form 
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Qimlar  to  tlie  slieets  already  completed  in  this  State.    The  pre- 
Uminary  fteld  maps  shall  be  on  sach  a  scale  as  the  Director  of  the 

United  Btates  Geological  Survey  may  select  to  secure  accuracy  in 

the  construction  of  the  final  map. 

5.  The  liypBOgraphy  shall  be  shown  by  contour  lines  with  verti- 
cal intervals  of  20  feet 

6.  The  lieights  of  important  points  shall  be  determined  and  fur- 
nished to  tlie  State  Engineer. 

7.  The  outlines  of  wooded  areas  shall  be  represented  upon 
proofs  of  the  engraved  map  to  be  furnished  the  State  Engineer. 

8.  For  convenience  the  Geological  Survey  shall,  during  the 
prepress  of  the  field  work,  pay  the  salaries  of  the  persons  em- 
ployed therein,  while  the  traveling,  subsistence  and  field  expenses 
■hall  be  paid  for  the  same  time  by  the  State.  For  ofiice  work  on 
map  the  salaries  shall  be  divided  between  the  two  agreeing  par- 
ties in  such  a  way  as  to  equalize  all  expenses,  provided  that  the 
total  cost  to  the  State  of  New  York  of  the  field  and  office  work 
for  the  current  year  shall  not  be  more  than  ten  thousand  dollars 
(910,000),  and  provided  that  the  United  States  Geological  Survey 
shall  expend  an  equal  amount. 

9.  During  the  progress  of  the  work,  free  access  to  the  field  sheets 
and  records  of  the  topographers  and  draughtsmen  shall  be  af- 
forded the  State  Engineer  and  Surveyor  and  his  assistants  for  ex- 
amination and  criticism ;  and  should  the  said  State  Engineer  and 
Bonreyor  of  New  York  deem  that  the  work  is  not  being  executed 
in  a  satisfactory  manner,  then  the  said  State  Engineer  and  Sur- 
veyor may;  on  formal  notice,  terminate  this  agreement. 

10.  The  resulting  map  shall  fully  recognize  the  co-operation  of 
the  State  of  New  York. 

UL  When  the  work  is  completed,  the  State  Engineer  and  Sur- 
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veyor  shall  be  furnished  by  the  United  States  Geological  SuPFey 
with  photographic  copies  of  manuscript  sheets;  and  when  the  eo- 
graving  is  completed,  and  at  all  times  thereafter  when  desired^ 
the  said  State  Engineer  and  fiurveyor  shall  be  furnished  by  th.e 
said  Survey  with  copper  plates  of  the  sheets  of  the  maps  for  use  in 
transferring  for  printing  editions  of  said  maps. 
(Signed)  OHAS.  D.  WALCOTT, 

Director  United  States 

Cteological  Survey. 
(Signed)  CAMPBELL  W.  ADAMfi, 

State  Engineer  and  Surveyor. 

1  append  hereto  the  report  of  the  Director  of  the  United  States 
Geological  Survey  which  summarizes  the  results  of  ttie  field  sea- 
son's operations  under  the  above  acts.  I  al«o  append  lists  of  per- 
manent benchmiarks  established  by  spirit  leveling,  and  descriptions 
and/  preliminary  positions  of  primary  triangulation  stations  located 
in  the  course  of  the  prosecution  of  this  work.  This  report  and  the 
accompanying  lists  of  elevations  and  positions  I  commend  to  youp 
thoughtful  examination,  as  I  am  sure  that  you  can  not  fail  to 
appreciate,  as  I  do^  the  skill  and  economy  which  have  been  displayed 
in  carrying  forward  the  work  planned. 

TBIANGTTLATIGlSr. 

I  desire  especially  to  call  your  attention  to  two  features  of  this 
work  which  have  been  introduced  this  year  for  the  first  time,  and 
which,  in  my  opinion,  add  materially  to  its  usefulness  and  popu- 
larity. The  first  of  these  is  the  establishment  of  azimuth  marks 
or  true  north  and  south  lines  at  each  county  seat  in-cluded  within 
the  area  under  trigonometric  survey.  The  other  is  the  extensive 
amount  of  careful  spirit  leveling  prosecuted  in  the  course  of  wbich 
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permanent  benchnmrks  have  been  left  at  short  IntenralB  over  the 
Qtire  area  under  survey. 
Each  azimntli  line  is  marked  by  two  stone  monnments  placed 
from  four  hondred  to  six  handred  feet  apart,  bearing  in  their  cen- 
ters copper  bolts  with  the  center  marked.    The  direction  between 
tiiese  two  monnments  la  a  true  meridian  line  and  by  its  aid  local 
M  county  surveyors  will  be  enalhled  to  test  their  compass  needles 
lad  determine  their  deviation  and  correct  them  accordingly. 
The  value  and  necesrity  of  tie  primary  triangulation  work  will 
^appreciated  when  I  state  that  the  positions  of  all  points  on  the 
Pith's  surface  mapped  in  the  prosecution  of  the  tci|pographic  sur- 
fer are  by  this  means  exactly  located  by  geodetic  co-ordinates, 
fwisequently  thei  direction  and  distance  of  any  point  shown  on  a 
^•^I^graphic  sheet  can  be  absolutely  referred  to  that  of  any  other 
?wnt  on  any  other  topographic  sheet  by  simply  scaling  the  same 
from  the  paper.    Such  a  result  is  not  possible  by  any  other  method 
of map-nuating,  as  the  errors introducedin  direction  surveys,  where 
fctances  are  obtained  by  measurements  with  the  tape  and  chain^ 
>wn  become  so  great  as  to  render  their  accurate  mapping  on  a 
S^^d  scale  imi>0fl6ible  of  accomplishment.    All  of  the  work  of 
^^'POgTaphic  mapping  is  based  on  the  few  scattered  positions  de- 
termined by  the  trigonometric  survey.    In  places  such  survey  has 
^^feadjbeen  prosecuted  by  the  Unitedi  states  Ck)a£t  and  Geodetic 
^'^^y^  by  the  United  States  Lake  Survey  and  by  the  New  York 
^teSarvey.    Such  prior  work  has  in  every  case  been  utilized  in 
'"^^g  the  present  topographic  survey,  but  it  has  been  necessary 

^  manj  places  to  supplement  this  by  additional  trigonometric 
wort 

*^riy  in  June  Mr.  W.  J.  Peters  was  asirigned  the  duty  of  extend- 
Nl  primary  triangulaiUon  from  i3he  *coa6t  survey  line  *^  Hamilton 
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Moantain — ^Prospect  Mountain,"  in  the  neighborhoods  respectively 
of  Lake  Plea«ant,  Hamilton  county,  and'  Caldwell,  Warwn  county, 
northwestward  to  locate  a  sufficient  number  of  triangulation 
poin^  to  f umi«h  a  baisis  for  ^the  extension  of  topographic  work  on 
the  upper  Hudmn  yaJley.  As  a  reenilt  of  this  work  he  located  12 
triangnlation  points  on  mountain  aummito  on  the  North  creek, 
Bchroon  lake,  Newcomb,  Thirteeivtih  lake^  IndSan  lake  amd  Blue 
Mountain  atlas  sheets  in  Warren,  Essex  and  Hamilton  counties. 
This  work,  in  addition  to  furnishing  a  base  for  the  topographic  map- 
ping of  the  Newcomb,  1%irteenth  lake  and  Indian  lake  sheets  during 
the  past  season,  affords  a  basis  tor  the  future  extension  of  sucb 
work  over  the  Blue  Mountain  sheet. 

Barly  in  August,  having  completed  the  triangulation  planned  for 
the  upper  Hudson,  Mr.  Peters  was  directed  to  extend  triangulation 
from  the  neighborhood  of  Elmira,  N.  Y.,  westward,  to  furnish  trig- 
onometric points  as  a  ba^s  for  topographic  mapping  on  the  Com- 
ing, Addison,  Booksville,  Wellville,  Friendship  and  Olean  sheets, 
in  Steuben,  Allegany  and  Cattaraugus  counties.  In  the  execution 
of  this  work  he  located  exactly  the  positions  of  nine  trigonometric 
statitois  on  mountain  summits,  completing  his  field  work  to<ward  the 
end  of  October.  The  extension  of  this  primary  triangulation  per- 
mitted the  topographic  mapping  of  the  Olean  sheet  and  has  fur- 
nished positions  fbr  future  topographic!  work  on  five  additional 
Sheets  between  Elmira  and  Otean*  The  total  result  of  the  primary 
triangulation  has  been  the  establishment  of  azimuth  lines  marked 
by  stone  monuments  at  Lake  Pleasant^  Hamilton  county,  and  at 
Belmont,  Allegany  county,  and  the  trigonometric  control  of  12  at- 
las sheets  covering  2,500  square  miles.  The  total  cost  of  this  work, 
imeludinig  salaries,  was  f  2,870,  or  at  the  rate  of  {1.15  per  square  mile 
controlled  by  triangulation*. 
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8FIBIT  LEVEIiIira. 

Daring  the  past  season  mnch  more  carefal  attention  than  here- 
tofore was  paid  to  the  spirit  leveling  necessary  to  f umijah  base  ele- 
raticHis  for  the  mapping  of  the  contour  lines,  or  the  lines  of  equal 
elevation  above  sea  level  by  which  the  topographio  relief  of  the 
country  is  represented.  The  primary  spirit  levels  were  run  by  four 
leveling  parties,  two  in  the  upper  Huclson  basin,  and  one  with  each 
of  the  main  topographic  parties  operating  in  Central  and  Western 
New  ITork.  This  primary  leveling  was  conducted  with  such  degree 
of  accaracy  that  no  check  determination  of  any  elevation  gotten 
from  two  or  more  lines  of  levels  was  permitted  to  ffiffer  by  an 
amooiit  greater  than  that  represented  by  the  formula 


.U6y^  l>lgta&C6  in  mil«s, 

the  result  giving  the  admissible  error  in  feet.    By  this  formula, 

for  instance^  the  error  jieamiBsible  in  a  line  100  miles  in  length  is 

bat  flve-tenths  of  one  foot.    It  is  worthy  of  note  that,  though  the 

degnee  of  accumcy  called  for  is  unusually  high  for  engineering 

qilrit  levels,  yet  in  every  case  the  closure  checks  obtained  were 

invariably  well  within  the  limit  piiescribed.    The  details  of  these 

checks  are  to  be  found  in  the  lists  of  elevations  appended  hereto. 

Theae  levels  were  run  in  acoordaaoe  with  an  act  of  Ck)ngres6  under 

wUch  ^the  Geological  Survey  conducts  its  topographic  mapping, 

and  -which  requires  that  ''  in  every  36>  square  miles  mapped  there 

■hall  be  determined  by  careful  spirit  leveling  the  elevation,  above 

a  central  datum  chosen  for  each  area  under  survey,  of  a  copper  or 

hrcKkze  tablet  which  shall  be  left  a«  a  x>^manen't  mark."    The 

faHUment  of  this  requirement  calls  for  the  location  of  benchmarks 

with  such  frequency  that  they  shall  not  exceed  in  any  direction 

u  miles  apart  over  the  area  surveyed.   In  addition  to  these  copper 
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benchmarks  there  were  left  a  great  nuanj  other  benchmarks,  aa  a  nail 
in  the  root  of  a  tree,  the  cornerstone  or  doorstep  of  a  masonry  build- 
ing, the  masonry  abutment  of  a  bridge,  etc.,  which  are  situated 
at  distances  of  about  one  mile  apart  along  the  line  of  levels.  These 
benchmarks  will  be  of  the  greatecrt  service  to  engineers  and  sur- 
veyioiB  in  the  prosecution  of  all  future  enguieering  work,  as  they 
will  fumiish  accurate  datum  -points  upon  which  to  base  levels  for 
city  or  canal  water  supply,  for  the  location  of  railway  lines  and 
for  similar  purposes.  It  will  be  of  interest  to  engineers  in  general 
to  know  that  the  average  rate  of  running  these  levels  was  1.4 
miles  i)er  working  day  over  the  roughest  portions  of  the  Adiron- 
dack  r^on,  and  3.4  miles  per  day  over  the  more  level  portions  of 
Central  and  Western  New  York,  while  the  average  cost  per  linear 
mile  run  in  each  locality  was  lespectively  |6.50  and  |2.64. 

The  spirit  leveling  in  the  Adirondack  region  was  primarily  based 
on  a  copper  tablet  set  in  a  vertical  rock  face  1,000  fleet  northwest  of 
the  railway  station  at  North  Creek,  the  elevation  of  which  was 
accepted  as  1,007.964  feet,  gotten  through  railroad  and  State  En- 
gineer's levels  run  from  Erie  canal  levels  to  the  track  at  North 
Creek.  At  the  close  of  the  season  a  check  line  for  the  further  re- 
duction of  these  elevations  to  sea  level  was  started  at  the  United 
States  Engineer  Corps  benchmark  near  Fonda  and  run  via  Johns- 
town and  Gloversville  to  connect  with  the  Adirondack  levels  at 
Wells,  in  Hamilton  county.  The  final  reduction  of  this  work  has  not 
yet  been  made,  as  the  field  work  is  still  in  progress. 

In  the  neighborhood  of  Utica  the  spirit  levels  are  based  <mi  a 
bronze  tablet  set  in  the  near  of  the  government  building  at  Utica, 
the  elevation  of  which  is  accepted  as  418.816  feet  as  based  on  the 
United  States  Engineer  Corps  precise  level  line  to  Utica. 

In  the  neighborhood  of  Auburn,  Skaneatelee  and  Moravia  they 
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are  based  on  a  copper  bolt  in  the  State  dam  at  Skaneateles,  the 
elevation  of  which  is  accepted  as  871.604  feet,  as  based  on  Ehrie 
Canal  levels  and  the  levels  of  the  City  Engineer  of  Syracnse. 

For  the  neighborhood  of  Albion,  Lockport  and  Medina^  they  are 
based  on  a  bronze  tablet  set  in  the  front  wall  of  the  county  court- 
hoose  at  Liockport,  the  elevation  of  which  Is  accepted  as  615.639 
feet,  as  baaed  on  Erie  Canal  levels. 

^ear  Olean  they  are  based  on  a  bronze  tablet  set  in  the  founda- 
tion wall  of  the  City  building  in  Olean,  the  elevation  of  which  is 
accepted  as  1457.458  feet,  as  based'  on  the  elevation  of  the  top  of 
rail  at  the  intersection  of  the  Erie  and  the  Western  New  York 
and  Pennsylvania  railroads,  reduced  through  from  sea  level. 

There  were  run  in  New  York  during  the  past  season  1,025  miles 
of  primary  spirit  levels,  and  there  were  left  as  monuments  on  the 
ground  120  copper  bolts  and  bronze  tablets  cemented  into  rock; 

the  copi)er  bolts  bear  the  legend,  "  U.  S.  Q.  S. feet,"  and  the 

bronze  tablets  the  legend,  "  U.  S.  Geological  Survey,  B.  M. 

feet ;  f250  fine  for  disturbing  this  mark ;"  and  they  have  stamped 
on  them  the  elevation  to  the  nearest  foot.  In  addition  the  eleva- 
tions were  determined  of  1,230  other  bench  marks,  as  the  tops  of 
rails  at  railroad  station,  a  nail  in  the  root  of  a  tree,  or  the  masonry 
doorffllls  or  cornerstones  of  buildings,  abutments  of  bridges,  and 
other  snitable  places. 

Besides  the  above  primary  levels,  there  were  determined  by  spirit 
leveling  of  a  less  degree  of  accuracy,  of  by  trigonometric  methods, 
the  elevation  within  three  feet  of  4,600  points^  usually  the  summits 
of  hills,  the  elevation  of  ground  surface  at  road  crossings  or  of 
bridges  crossing  streams;  and  in  addition,  by  less  accurate  methods, 
chieflj  by  aneroid  well  checked,  there  were  determined  the  eleva- 
tions of  19^400  points,  which  were  used  in  sketching  in  the  field 
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details  of  the  topographic  map.  In  all,  there  were  determiiije<l 
25,200  elevatione  above  sea  level,  over  au  area  of  2,580  sqaare 
miles  mapped,  or  nine  elevations  per  square  in-ch  of  map  surface. 


TOPOa&APHY. 

In  accordance  with  the  plans  arranged  at  the  opening  of  the  field 
seaison,  four  topographic  parties  were  placed  in  the  field  early  in 
June — two  under  Messrs.  W.  H.  Lovell  and  W.  M.  Beaman,  re- 
spectively, on  the  Thirteenth  lake  and  Newcomb  sheets  in  the 
upper  Hudson  drainage  basin,  and  two  much  liarger  parties,  under 
Messrs.  J.  H.  Jennings  and  Frank  Sutton,  respectively,  oo  the 
Skaneateles,  Moravia,  Auburn  and  Utica  sheets  in  Central  New 
York,  and  the  Olean,  Albion,  Medina,  Lockport,  Olcott,  Ridgeway 
and  Oak  Orchard  siheets  in  Western  New  York. 

The  net  result  of  the  field  work  of  these  parties  is  shown  in 
the  following  table: 


COTTNTY. 

Atlas  sheet. 

Area  square 
miles. 

Remarks. 

Essex,  Ham  ilton 

Warren,  Hamilton 

Hamilton  ............ 

Newcomb 

Thirteenth  lake.. 

Indian  lake 

Utica . 

215  5 
216.4 
70.0 
218.2 
219.0 
219.0 
219.9 
218.2 
218.2 
218.2 
100.0 

110.0 

106.0 

221.6 

Sheet  completed. 
Sheet  completed. 
Sheet  not  completed. 
Sheet  completed. 

Oneida,  Herkimer 

Onondaga,  C » juga . . . 
Cayuga 

Skaneateles 

Auburn  ......... 

Sheet  completed. 
Sheet  completed. 
Sheet  completed. 
Sheet  completed. 
Sheet  completed. 
Sheet  completed. 
Partial     sheet    borderinc^ 

Lake  Ontario,  completed. 
Partial    sheet     bonlering 

Luke  Ontario,  completed. 
Partial    sheet    bordering 

Lake  Ontario,  completed. 
Sheet  completed. 

Cayuga,  Tompkins 

Orleans.  Genesee 

Moravia 

Medina..... 

Niairara.  Erie. .... .... 

Lockport 

Albion 

Orleans.  Genesee 

Niagara 

Olcoit 

Orleans 

Ridgeway 

Oak  Orchard  .... 
Olean 

Orleans 

Cattarangus,  Allegany. 

2,570.2 

The  Adirondack  parties  were  working  in  the  most  rugged  por- 
tions of  that  region,  where  travel  is  almost  wholly  by  canoe  or  on 
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fmt,  tbrongh  brush  and  woods  and  over  precipitons  monntains. 
Ii  consequence  the  cost  of  this  work  was  much  higher  than  else- 
vhere,  the  total  cost  of  field  work  for  the  season  for  these  two 
parties  being  18,000,  or  at  the  rate  of  {16  per  square  mile  maiq[>ed. 
iiduding:  olBce  expenses  the  cost  of  this  work  will  be  (20  per 
«Ioare  mfle.  In  the  prosecution  of  this  work  Mr.  Beaman,  with 
two  assistants  and  a  level  party,  completed  the  Newcomb  sheets 
area  215  square  miles,  and  Mr.  Lovell,  with  two  assistants  and  a 
krTel  partj,  completed  the  mapping  of  the  Thirteenth  Lake  sheet, 
irea  216.4  square  miles,  and  one-third  of  the  Indian  Lake  sheet, 
TO  square  miles;  and  these  parties  determined  the  positiosis  trigo 
^metrically  of  5.6  points  per  square  inch  of  map,  traversed  2.4 
Bules  of  roads  or  lake  shore  line  and  streams  per  square  mile, 
uid  determined  the  elevations  by  all  methods  of  2.6  points  per 
^iiare  inch  of  map.  There  were  now  205  miles  of  primary  levels 
at  a  cost  of  |1,720,  being  at  the  rate  of  |6.50  per  linear  mile 
9r  of  $3.44  per  square  mile  mapped 

The  party  working  in  Central  New  York  under  the  general 
Erection  of  Mr.  J.  H.  Jennings,  who  was  assisted  by  Messrs. 
C  C.  Baasett  and  A.  M.  Walker,  mapped  875  square  miles,  com- 
pleting the  Utica,  Bkaneateles,  Moravia  and  Auburn  sheets,  at 
a  total  cost  of  |5,655,  or  at  the  rate  of  f 6.45  per  square  mile  for 
field  work,  and  including  estimated  office  expenses  of  f8.38.  In 
flie  prosecution  of  this  work  they  determined  by  trigonometric 
methods  the  positions  of  2,020  points,  an  average  of  2.3  per  square 
tach  of  map  surface;  established  330  benchmarks  and  2,220  other 
level  elevations,  and  including  aneroid  elevations  a  total  of  10,900 
derations,  or  at  the  rate  of  12.45  elevations  i>er  square  inch  of 
ikap  surface;  and  traversed  2^30  miles  of  roads,  an  average  of 
15  per  square  mile.    There  were  run  212  miles  of  primary  spirit 
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levels  at  a  total  cost  of  |80&;  being  at  the  rate  of  {3.80  per  linear 
mile,  or  92  cents  per  square  mile  controlled. 

In  Western  New  York  another  large  party,  under  the  general 
direction  of  Mr.  Frank  Sutton,  with  Messrs.  E.  B.  Clark,  R.  D. 
Cummin,  and  J.  H.  Wheat  as  assistants  at  various  times,  com- 
pleted the  mapping  of  the  Glean,  Lockport,  Medina,  Albion,  Ol- 
cott,  Bidgeway  and  Oak  Orchard  sheets,  a  total  area  of  1,203 
square  miles,  at  a  total  cost  for  field  work  of  |7,000  or  at  the  rate 
of  f  5.82  per  square  mile  and,  including  estimated  office  expenBes, 
of  17.50  per  square  mile.  In  the  prosecution  of  this  work  tliej 
established  by  trigonometric  methods  the  positions  of  810  points, 
established  1,170  benchmarks,  determined  the  elevation  by  level 
of  340  other  points,  and  in  all,  including  aneroid  elevations,  de- 
termined the  heights  of  4,200  points,  being  at  the  rate  of  4.7  eleva- 
tions per  square  inch  mapped;  and  in  addition  they  ran  2,880 
miles  of  traverse,  or  1.9  miles  per  square  mile.  There  were  run 
490  miles  of  primary  levels  at  a  total  cost  of  f975,  being  at  the 
rate  of  $1.95  per  linear  mile  and  of  81  cents  per  square  mile 
controlled. 

It  is  again  a  pleasure  to  call  your  attention  to  the  accuracy  with 
which  the  estimates,  both  of  cost  and  time,  for  the  prosecution  of 
this  work,  have  been  carried  out.  In  the  Adirondack  region  a 
little  morel  difficult  country  was  encountered  than  was  anticipated, 
and  there  the  area  mapped  was  a  little  below  and  the  cost  a  little 
abovei  the  estimates,  but  this  difference  was  more  than  made  np 
by  the  additional  work  and  the  decreased  cost  of  the  topographic 
work  in  other  portions  of  the  State. 

Prior  to-  the  last  field  season,  that  of  1896>  there  were  mapped 
by  the  United  States  Geological  Survey  in  co-operation  with  this 
office,  10,120  square  miles  of  the  area  of  the  State.    There  were 
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pped  during  the  past  reason  2^570  square  miles,  making  to  date 
a  total  area  mapped  of  nearly  12,700.  The  total  cost  of  this  map 
work  done  in  previous  years  was  {105,300,  and  the  cost  for  the  past 
year,  ineluding  estimated  of9ce  expenses,  was  {30,000^  making  the 
total  cost  to  date  of  {135,000,  which  is  at  the  rate  of  {10.32  per 
square  mile,  or  but  a  little  over  the  estimate  of  the  director  of  the 
Geological  Survey,  whichi  was  that  the  cost  for  the  whole  State 
would  average  {10  per  square  mile.  As  the  remainder  of  the  State 
m  easier  to  map  and  will  cost  less,  it  is  almost  certain  that  by  the 
time  the  total  area  has  been  mapped  the  cost  will  be  below  {10 
per  square  mile. 

There  yet  remain  about  36,000  isqnare  miles  of  the  State  to  be 
maj^ped,  and  I  earnestly  hope  that  you  will  appreciate  the  wisdom 
and  economy  of  continuing  this  co-operation  on  such  liberal  lines 
as  will  jpenmt  the  completion  of  this  work  within  a  reasonable 
length  of  time.  An  appropriation  of  {25,000  or  {30,000  per  annum 
continued  for  the  next  seven  years  would  witness  the  completion  of 
this  work.  I  therefore  earnestly  recommend  that  such  an  appro- 
priation 'be  made  for  the  continuance  of  the  joint  co-operative  topo- 
graphic «urvey,  under  the  direction  as  heretofore  of  the  State  En- 
gineer and  Surveyor  and  the  Director  of  the  United  States  Geologi- 
cal Survey,  and  to  this  effect  suggest  that  provisions  similar  to  that 
of  chapter  480  of  the  Laws  of  1896,  carrying  an  appropriation  of 
130,000,  be  inserted  as  an  item  of  the  supply  bill  for  1897. 

lOFOOBAPHIC    SXTBVEY     OF    THE     TTPPEB     HTTD80N     BIVEB 

VAIiLBT. 

CJhapter  320  of  the  Laws  of  1896  provides  in  part  that "  The  State 
Engineer  and  Surveyor  and  the  State  Superintendent  of  Public 
Works  shall  continue  the  survey  of  the  upper  Hudson  valley  au- 
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thorized  by  chapter  599  of  the  Laws  of  1895,  etc."  For  carrying 
ont  the  above  purpoee,  the  finm<  of  }10,000  was  appropriated^  of 
which,  with  the  consent  of  the  Superintendent  of  Public  Works, 
I  allotted  the  sum  of  |5,000  for  continuing  the  topographic  survey 
of  the  Hudson  river  basin  above  Glens  Falls. 

In  accordance  with  the  provisions  of  this  law,  and  in  order  to 
carry  out  the  plans  arranged  for  the  topographic  mapping,  the  fol- 
k>wing  agreement,  similar  to  that  arranged  last  year,  was  made 
between  the  State  officials  and  the  Director  of  the  United  States 
Geologicai  Survey : 

AGREEMENT  BETWEEN  THE  STATE  ENGINEER  AND  SURVEYOR, 
THE  SUPERINTENDENT  OF  PUBLIC  WORKS  OF  THE  STATE 
OF  NEW  YORK  AND  THE  DIRECTOR  OF  THE  UNITED  STATES 
GEOLOGICAL.  SURVEY  FOR  THE  SURVEY  OF  THE  UPPER  HUD- 
SON RIVER  VAI.LEY,  AS  PROVIDED  IN  CHAPTER  320  OF  THE 
GENERAL  LAWS  OF  1896. 

1.  The  preparation  of  the  map  shall  be  placed  under  the  c^uper- 
vifidon  of  the  Director  of  the  United  States  Geological  Survey,  who 
shall  determine  the  method'  of  survey  and.  the  map  of  construction. 

2.  The  survey  shall  be  executed  in  a  manner  sufficiently  elaborate 
to  prepare  a  miap  upon  a  scale  of  1 :62,500,  exhibiting  the  hydro- 
graphy, hypsography  and  public  culture,  and  including  all  town  and 
county  boundary  lines  as  established  and  marked  by  the  State 
Engineer  at  the  time  of  its  completion  in  a  form  similar  to  the 
atlas  fiheets  of  the  United  States  Geological  Survey  already  com- 
pleted in  the  State.  The  preliminary  field  maps  shall  be  on  such  a 
scale  as  the  Director  of  the  United  States  Geological  Survey  may 
select  BB  to  secure  accuracy  in  the  construction  of  the  final  map. 

3.  The  hypsography  shall  be,  shown  by  contour  lines  with  vertical 
intervale  of  twenty  feet. 
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4.  The  heights  of  important  points  shall  be  determined  and  fur- 
aialied  to  the  State  Engineer. 

5.  The  Geological  Sorvej  shall  pay  the  salaries  of  the  persons 
em^ojed  thenein,  while  the  traveling,  subsistence  and  field  ex* 
penaes  shall  he  paid  by  the  State  in  such  a  way  as  to  equalize  all 
expemeSy  provided  that  the  total  cost-  to  the  State  of  New  York  of 
:be  field  and  office  work  shall  not  be  more  than  $5,000  and  pro- 
Tided  that  the  United  States  Geological  Survey  shall  expend  an 
equal  amouiyt. 

6.  Daring  the  progress  of  the  work,  free  access  to  the  field 
ibeetfl  and  records  of  the  topographers  and  draughtsmen  shall  be 
afforded  the  State  EIngineer  and  his  assistants  for  examination  and 
eritieism,  and  should  the  State  Engineer  of  New  York  deem  that 
the  work  is  not  being  executed  in  a  satisfactory  manner,  then  the 
State  Ehigineer  may,  on  formal  notice^  terminate  this  agreement. 

7.  When  the  work  is  completed,  the  State  Engineer  shall  be  f  uj- 
idriied  by  the  United  States  Geological  Survey  with  photographic 
cofMes  of  the  manoscdpt  mai». 

(Signed)  ICHAS.  D.  WALCOTT, 

Director  United  States  Geological  Survey, 
(Signed)  CAMPBELL  W.  ADAMS, 

State  Engineer  and  Surveyor. 
(Si^aed)  GEO.  W.  ALDRIDGE, 

Superintendent  of  Public  Works. 

The  net  resolt  of  the  work  performed'  by  the  topographers  of  the 
C.  ft  GtoalogiGal  Survey  is  reported*  upo©  elsewhere  under  the 
title  of  "  Topographic  Survey  of  the  State."  It  will  be  noted  thai 
the  topographers  oomplefBd  the  mapping  of  500  square  miles,  he- 
mdcB  wUeh  triaoigulaftioD  wa«  extended'  over  this  airea  and  700 
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square  miles  additional  of  the  upper  Hudson  drainage  basin,  which 
is  yet  unnmpped.  Previous  to  the  field  season  of  1896  there  were 
mapped  837  square  miles  of  the  upper  Hudson  'basin,  making  the 
total  area  of  that  basin  mapped  to  dai?e  1,337  squaire  mile»,  and 
leaving  yet  unmapped  1,463  square  miles.  If  I  am  able  to  make  a 
further  appropriation  during  the  fiscal  year  of  1897  of  |10,00O  for 
the  continuation  of  this  work,  to  be  met  by  a  like  amount  allotted 
by  the  Director  of  the  U.  S.  Geological  Survey,  I  feel  confident 
that  thifi  will  see  the  final  completion  of  the  top<^raphic  mapping 
of  the  upper  Hudson  drainage  basin. 

The  State  may  well  eongratula/te  itself  on  the  success  already 
obtained  in  the  prosecution  of  this  work.  The  region  undier  survey 
is  one  of  the  most  difficult  and  inaccessible  in  any  portion  of 
the  United  States.  It  is  exceedingly  rugged  and  mountainous, 
densely  covered  with  a  heavy  growth  of  tim'ber  and  und'erbrush, 
and  transportation  and  the  prosecution  of  the  various  surveying 
operations  is  much  ^impeded*  by  the  lack  of  road»  or  even  paths. 
The  parties  making  theee  surveys  have  been  compelled  to  wade 
thTx>u>g(h  streams,  travel  through  the  woods  and  hrush  on  foot  in 
the  (slowest}  and  most  laborious  manner,  carrying  heavy  packs  of 
inistruments,  p>rovisions  and  blankets,  or  to  navigate  the  various 
streams  and  lakes  and  carry  from  one  to  the  either  their  boats 
and  'Camping  and  surveying  outfits. 

In  addition  to  the  topographic  mapping  above  described,  the 
topographers  made  careful  surveys  of  all  lakes,  ponds  or  swampy 
areas  which  afford  x>ossi'ble  isites  for  storage  reservoirs  for  the 
fui^ther  supply  of  water  for  the  Hudson  river.  The  results  of 
these  examina/tions  have  enahled  them-  to  furnish  a  preliminary 
statement  of  the  location,  area,  iapproximate  capacity  and  dimen- 
sions of  five  possible  reservoir  isites,  having  a  total  capacity  of 
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♦'•il0,000,OOO  cubic  feet,  while  from  the  general  topographic  map  of 

'ie  country  tbe  areas  of  >catcihment  basin<s  which  supply  the^e 

I  n«rvaire  with  water  can  be  readily  measured.    It  will  thus  be 

sen  that  the  topographic  survey  of  this  region  has  furnished,  as  I 

lated  last  year,  a  more  complete,  expeditious  and  economic  survey 

frfthe  water  reBonroes  of  this  region  than  could  have  been  obtained 

If  anj  otjter  metiiod. 

Dbpabtmbnt  of  thb  Intbbiob, 

'  Unitdd  States  Gbologioal  Stjbvby, 

Washington,  D.  0.,  December  4, 1896, 

Hon.  C.  W.  Adams,  StiUe  Engineer  and  Surveyor,  Albany ^  N,  Y.: 

St.—  I  have  tbe  honor  to  make  herewith  a  statement  of  the  work 

4jne  under  agreements  signed  last  July  by  the  Superinftendent  of 

Public  Work4gi  and  the  State  Engineer  and  Surveyor  of  New  York 

ind  the  Director  of  the  U.  S.  Geologi'cal  Survey.    By  the  terms 

f^^  these  agreements  |15,000  was  allotted-  by  you  for  expenditure 

ifl  making  cooperative  topographic  surveys  therein  arranged'  for. 

'3f  this  sum,  f  11,846  were  expendled'  duiring  tbe  field  season  which 

^s  Just  closed.     The  /remainder,  f3,154,  I  request  your  authority 

to  devote  to  the  payment  of  salaries  connected  with  the  office 

aupping  Off  the^e  surveys  in  ordier  that  the  State  may  expend  a 

*'Jtal  gum  equal  to  that  •devoted  to  the  same  pufrjwse  by  this  organi- 

«tion  under  the  terms  of  our  agreementa    In  the  prosecution 

^■^  this  work  this  survey  has  expended  during  the  past  season 

B2,761  on  field  work,  and  the  permanent  office  Halaries  connected 

^th  the  mapping  thereolf  are  estimated  to  cost  |5,430,  thus  making 

i^otal  expenditiire  of  f30,037,  a  portion  of  which  will,  presumably, 

^  defrayed,  as  above  suggeerted,  by  the  State  in  payment  of 
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The  result  of  iMs  work  has  beea  tlie  prosecutiou  of  an  accurate 
trigoniometric  survey  over  2,600  square  miles  of  the  State  in  w«liich 
surveys  were  not  heretofore  existent.  There  were  left  on  the 
ground  in  the  course  of  IJhiis  'work  21  stone  monuments  bearing 
in  their  cenltens  copper  Ot>olts  on  which  are  stamped!  the  legend 
"  U.  S.  G.  S. —  N.  Y.,"  and  the  centers  of  these  bolts  mark  tae 
I>ositions  on  the  ground  which  have  been  determined  by  gea<Jetic 
methods.  There  were  also  left  two  stone  monuments,  bearing  cop- 
per bolts  in  their  centers,  at  Newton  Oomens,  county  seat  of 
Hamilton  county,  and  at  Belmont,  "county  seat  of  Allegany  county, 
which  monuments  locate  true  meridians,  and  the  direction  be- 
tween them  is  accordingly  a  north  and'  south  line. 

In  the  course  of  the  toi)ographic  survey  there  were  run  1,025 
miles  of  very  careful  sprit  levels,  and  there  were  left  on  the 
ground  120  copi)er  bolts  and'  bronze  tabletB  as  permanent  bench- 
marks, bearing  on  their  faces  their  elevations  to  tiie  nearest  foot, 
and  there  was  established'  1,230  other  benchmarks  of  leas  per- 
manence, as  a  nail  in  the  root  of  a  tree^  or  some  portion  of  a  masonry 
building  or  bridge,  and  in  similar  suitable  places. 

The  total  result  of  the  topographiic  surveys  prosecuted  under 
the  agreements  was  the  accurate  maipping  on  the  scale  of 
1:62,500  and  with  a  contour  interval  of  20  feet  of  2,570  square 
miles.  The  total  'Oofi/t  for  field  work  was  |24,607,  or  at  the  rate 
of  19.57  per  square  mile,  and  the  cost,  including  estimated  office 
expenses,  was  |11.12  per  square  mile.  There  were  surveyed  in 
iKPeviouB  years  by  this  State  10,120  square  miles  of  the  area  of 
the  State,  making  the  total  area  mapped)  to  date  12,690  square 
miles,  and  as  the  total  expenditure  has  been  |135,000,  the  cost 
of  mapping  ihas  'been  at  the  rate  of  f  10.32  per  square  mile. 
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Of  the  areas  above  enmnerated,  502  sqaare  miles  was  incladed 
within  the  Hadson  drainage  basin,  and  was  mapped  under  one  of 
4e  agreements,  the  oo«rt:  for  this  work  being  far  above  that  for 
tiie  remaindler  of  the  topographic  work  in-  the  Stale,  namely, 
|10y99O,  including  the  expenditure  on  account  of  primary  trian- 
plation.  There  remain  yet  unsurveyed'  in  the  Hudson  drainage 
basin  646  square  miles,  and  elsewhere  in*  the  State,  approximately, 
iiO/350  •square  miles,  and  I  estimate  that  the  average  cost  of  map- 
ping this  work  will  not  exceed*  f  10  per  isquare  mile,  thougli  the 
large  amount  of  additional  primary  triangulktian  whidh  it  will 
be  necessary  to  prosecute  hereafter  because  of  its  absence  in  the 
a^asyet  unmapped,  may  add  to  this  at  the  rate  of  |1.15  per  square 
JBile  for  an  approximate  area  of  20^000  square  miles. 

Immediately  upon  the  signing  of  the  agreement  under  which 
this  work  was  prosecuted,  arrangements  were  made  for  the  placing 
vf  the  various  topographic  parties  in  the  field,  and  by  June  1st 
Messrs.  J.  IH.  Jennings,  C.  O.  Bassett  and  A.  M.  Walker  were 
at  work  on  the  Central  New  York  airea,  Messrs.  Frank  Sutton,  E. 
B.  Clark  aikd  J.  H.  Wheat  (who  was  later  relieved  by  Mr.  R.  D. 
Cammin)  were  at  work  on  the  Western  New  York  area,  and  Messrs. 
W.  M.  Beaman  and  W.  H.  Lovell  were  at  work  on  the  upper  Hud^ 
wn  survey;  wliile  Mr.  W.  J.  Peters  was  engaged  in  prosecuting 
primary  triangula'tion  over  a  portion  of  these  area^s.  Field  work 
Unt  all  of  the  parties  was  closed  early  in  December,  and  photo- 
g^phfl  of  the  field  sheets,  reduced*  to  the  scale  of  1 :62,500,  will  be 
forwarded  you  as  rapidly  as  they  can  be  prepared-. 

Yours  with  respect, 

OHAS.  D.  WALCOTT, 

Director. 
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ELEVATIONS  BY  SFIBIT  LEVELING 

The  spirit  leveling  done  in  New  York  during  the  pa^t  season  in 
ooinnectian  with  the  toipographic  surveys  was  of  an  unusually  hig^li 
degree  of  accuracy.  This  was  because  of  a  recent  act  of  Congress 
uiider  which  the  topographers  of  the  United  Btates  Geological  Sur- 
vey were  working,  which  required  that  they:  "  Bhould  establish  in 
each  area  under  survey,  and  mark  upon  the  ground  by  iron  or  stone 
posts  or  permanent  benchmarks^  at  least  one  such  mark  in  each  36 
square  miles  or  equivalent  area." 

In  consequence  of  the  above,  the  work  was  done  under  instruc- 
tions which  required  that  any  elevation  gotten  from  two  or  more 
lines  of  levels  should  not  be  permitted  to  differ  by  an  amount 
greater  than  that  represented  by  the  formula  the  result  giving  the 

'^/^  Dlst  in  miles. 

admissible  error  in  feet. 

The  permanent  benchmarks  left  in  accordance  with  the  above 
consifiti  of  three  standard  'forms:  A  copper  bolt  four  inches  in 
length  and  one  inch  in  diameter  on  top,  set  in  a  hole  drilled  in  rock 
or  masonry,  its  top  level  with  the  surface  and  stamped  with  appro- 
priate letters,  and  the  approximate  elevation  to  the  nearest  foot ;  of 
bronze  tablets  three  and  one-half  inches  in  diameter  and  let  into 
velrtical  walls,  the  horizontal  cross  mark  in  the  center  of  the  tablet 
inidicating  the  elevation  of  the  benchmark  and  the  tablet  being  ap- 
propriately lettered,  the  approximate  elevation  being  firtamped 
thereon;  and  finally,  where  rock  and  masonry  can  not  be  founds  of 
an  iron  post  three  and  one-half  inches  in  diameter  and  four  feet  long 
set  in  the  ground  with  one  foot  of  its  length  projecting,  capped  by 
a  riveted  bronze  tablet  marked  as  in  the  previous  case. 

The  approximate  elevation  stamped  upon  these  benchmarks  is 
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indent  upon  the  nearest  obtainable  elevation  above  mean  sea 
lerel  as  based  on  a  central  datum  point  chosen  for  each  area  under 
survey.    The  object  of  this  is  that  the  figures  of  elevation  so 
stamped  approximately  to  the  nearest  foot,  shall  replace  a  consecu- 
tire  numbering  for  the  ben-chmarks,  these  figures,  in  addition  to 
being  those  above  sea  level,  are  also  the  numbers  by  which  the 
k&chmarkB  will  hereafter  be  designated.    Necessarily  as  the  cen- 
tial  datum  point  is  ultimately  connected  with  sea  level  by  precise 
levels,  iter  poblished  elevation  will  be  changed  from  time  to  time 
and  with  It  correspondingly  the  elevation  determined  for  each 
^ehmark.    The  intention  is  that  these  corrections  shall  be  pub- 
lished from  time  to  time,  both  in  the  reports  of  the  State  Engineer 
iad  Surveyor  and  those  of  the  Director  of  the  United  States  Geo- 
logical Survey. 
It  has  already  occurred  in  the  case  of  the  levels  in  the  Adiron- 
fecks,  which  were  temjporarily  based  on  an  elevation  at  North 
Creek,  gotten  from  railway  levels,  that  the  figures  stamped  upon 
the  benchmarks  in  that  region  differ  about  four  feet  from'  their  best- 
inown  elevation  above  sea  level,  because,  since  the  completion!  of 
to  survey,  a  careful  line  of  levels  has  been  run  from  the  Adiron- 
•Jacks,  connecting  with  the  precise  levels  of  the  United  States  En- 
PKers  near  Fonda. 

The  elevations  hereinafter  published  are  in  every  instance  re- 
duced to  the  latest  information  regarding  the  height  above  mean 
^  level,  of  the  central  datum  point  on  which  they  rest.  Acoord- 
^gly,  these  published  elevations  differ  in  every  case  from  the  figures 
•tamped  on  the  poet  or  marks,  yet  it  is  believed  that  these  latter 
*iU  be  of  great  value  for  the  general  uses  of  engineers,  surveyors 
^i  others^  for  the  reason  that  they  accord  among  themselves 
^ghuot  absolutely  reduced  to  sea  level,  an  impossible  operation, 
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and  for  the  further  reason  that  they  will  be  reduced  from  time  to 
tim-e,  as  nearly  as  possible  to  sea  level  in  corrected  publications. 

The»e  lists  give  the  height  of  the  permanent  copper  and  bronze 
benchmarks  to  the  thousandth  of  a  foot,  and  give  other  elevations 
to  the  tenth  and  hundredth  of  a  foot  respectively,  according  to  the 
permanence  and  character  of  the  temporary  benchmark  to  which 
they  refer.  They  depend  upon  four  central  daitum  points,  one  for 
the  leveling  in  the  neighborhoods  of  Utica,  Fonda  and  the  upper 
Hudson  valley  and  the  Adirondacks;  one  for  the  neighborhood'  of 
Auburn  and  Skaneateles;  one  for  the  neighborhood  of  Medina, 
L/ockport  and  Albion; and  one  for  the  Olean  region. 

iSince  these  levels  were  run  in  the  field  during  the  past  isummer, 
and  the  benchmarks  were  stamped,  there  has  been  gotten  by  reduc- 
tion of  two  precise  level  lines  run  by  the  United  States  Coast  and 
Geodetic  Survey,  one  from  Boston  and  one  from  New  York,  a  new 
determination  of  the  gristmill  benchmark  at  Greenbush^  near  Al- 
bany. This  is  the  ultimate  primary  sea  level  datum  of  the  United 
States  Coast  and  Geodetic  Survey  and  upon  it  depends  the  precise 
level  line  of  the  United  Stated  Engineer  Corps  up  the  Mohawk 
valley  (to  Oswego.  The  latest  determination  of  this  benchmark 
lowers  it  1.085  f eet^  and  this  amount  has  therefore  been  subtracted 
fromi  all  the  elevations  determined  during  the  season. 

The  Fonda  benchmarks,  being  those  on  the  line  via  Gloversville 
to  Speculator,  were  stamped  in  accordance  with  the  United  States 
Engineer  Corps  precise  level  benchmarks  as  a  datum,  and  have 
been'  therefore  reduced  by  1.085  feet.  The  Adirondack  benchmarks 
were  based  on  an  approximate  elevation  at  North  Creek,  derived 
from  the  Adirondack  Railway.  The  Fonda  connection  with  these 
elevations,  changed  them  by  4.032  feet,  which  amount  was  sub- 
tracted from  them  in  addition  to  1.085  feet.    The  Utica  benchmarks 
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were  stamped  in  accordance  with  the  State  canal  benchmarks  as  a 
datum,  and  have  therefore  been  increased  by  the  difference  between 
iffinoB  .085  and  plus  1.185,  which  latter  is  the  difference  between  the 
State  canal  datum  and  the  United  States  Engineers  precise  level 
line;  a  total  correction  of  plus  0.1  feet.    The  Auburn  elevatioms 
have  been  corrected  by  minus  1.085  and  plus  0.641,  the  latter  figure 
being  the  difference  between  the  United  States  Engineers  precise 
level  line;  a  total  correction  of  plus  0.1  feet.    The  Auburn  eleva- 
tion8  tiave  been!  corrected  by  minus  1.085  and  plus  0.641,  the  latter 
figures  being  tihe  difference  between  the  United  States  Engineers 
precise   level   line   and  the   State   canal   elevations   on   which 
leveling  was  based  for  this  neighborhood,  a  total  correction  of  minus 
,444  to  the  field  elevations.  The  Lockport  levels  have  been  corrected 
in  the  same  way  and  by  the  same  amount  as  the  Auburn  levels.   The 
Olean  levels  are  based'  on  an  assumed  elevation  gotten  from  the  top 
of  rail  in  front  of  station  of  the  Western  New  York  and  Pennsyl- 
vania railroad  tracks  in  Olean,  an  approximate  datum. 

POVBA,  OIiOVEBSVILLE,  EAYVILLE,  SPEGT7LAT0B,  INDIAN 
l^AXBy  THIBTEENTH  LAKE,  NOBTH  CBEEK,  NEWCOMB  AND 
BIiXTE  MOUNTAIN  LAKE  SHEETS. 

The  elevations  in  the  following  list  are  based  on  a  bronze  tablet 
in  the  foundation  stones  of  the  county  court-house  at  Fonda,  which 
is  marked  "  U.  S.  Geological  Survey.  Elevation  294  feet.  B.  M." 
Tlie  elevation  of  this  benchmark  above  mean  'sea  level  is  gotten 
from  the  nearest  permanent  benchmark  of  the  United  States  En- 
pneer  Corps'  precise  level  line.  As  reduced  in  accordance  with  the 
latert  niformation,  the  height  of  this  is  293.129  feet.  The  leveling 
was  done  by  Messrs.  Clark  Brown  and  A.  P.  Krause,  levelmen, 
and  W.  S.  Walcott  and  J.  G.  Mislin,  rodmen,  under  the  general 
direction  of  Messrs.  W.  H.  Lovell  and  W.  M.  Beaman^  topographers. 
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AURIESVILLB   TO    GiLMAN     LaKE,   VIA   FONDA,   GlOVBRSVILLB    AKD 

NORTHVILLB. 

Schoharie  Creek  aqueduct,  Erie  canal;  cross  on  corner- 
stone of  northwest  abutment  of  first  bridge  west  of 
(United  States  Engineering  Corps,  B.  M.) 301.770 

Auriesville,  West  Shore  railroad  station;  bridge  over 
canal  three-eights  mile  west  of;  square  chiseled  in 
oomer-stone,  northwest  end  of  west  wing,  north  abut- 
ment          302.31 

Auriesville,  West  Shore  railroad  station;  bridge  over 
canal  one-half  mile  west  of;  cross  cut  in  stone  in  fourth 
course  north  abutment,  one  and  one-half  feet  east  of 
east  angle  of  abutment 301.84 

River  road  crossing,  south  abutment  of  bridge  over  icanal 
at;  square  chisel  mark  on  northeast  comer  of  east 
•stone  of  third  course 299.94 

Fultonville,  bridge^ over  Mohawk  river,  one-half  mile  east 
of;  top  of  stone  monument  on  north  side  of  river  road.       288.08 

Fultonville,  bridge  over  Mohawk  river;  square  chisel 
mark  on  top  coping  of  south  abutment 293.53 

Fonda,  county  courthouse;  cross  on  bronze  tablet  set  in 
icomer-stone  of  fourth  course  of  stones  from  top  of 
foundation  at  northwest  comer  marked  "  294  feet " . .        293.129 

Cayadutta  creek,  Fonda,  Johnstown  and  Gloversville 
railroad  bridge  over;  square  chisel  mark  in  northeast 
corner  of  coping  stone,  southeast  end  «of  south  abut- 
ment          350.08 

Fonda,  two  miles  north  of;  cross  cut  in  face  of  stone  in 
north  wall  of  F.,  J.  &  G.  R.  R.  culvert  No.  2 464.15 
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S^ammonsvilley  F.,  J.  &  G.  B.  B.  station ;  cross  cat  in  large 
stone  at  south  comer  of  foundation 586.54 

SammonsTille  ralli^oad  station^  one  and  three-eighth 
miles  north  of  on  F.,  J.  &  O.  B.  B. ;  cross  cut  in  stone 
in  face  of  southwest  wall  of  culvert 649.51 

Johnstown^  F.,  J.  &  G.  B.  B.  crossing  at  Montgomery 
street,  60  paoes  northeast  of;  cross  cut  in  stone  west 
comer  of  foundation  of  frame  house  on  southeast  side 
of  street 648.55 

Johnstown,  F.,  J.  &  G.  B.  B.  station;  cross  on  bronze 
tablet  set  in  first  stone  below  brickwork,  at  west  cor- 
ner of  building,  marked  "  652  feet " 651.238 

Johnstown,  one  and  three-eighths  miles  north  of  on  F., 
J.  &  G.  B.  B.;  square  chisel  mark  in  southeast  comer 
of  topstone  of  west  wall  of  culvert  No.  2 722.13 

Johnstown,  two  and  one-eighth  miles  north  of  on  F.,  J. 
&  O.  B.  B.  bridge  No.  5;  square  chisel  mark  on  north- 
east comer  of  top  stone  east  end  of  abutment 748.81 

Gloversville,  square  cut  in  southwest  comer  of  stone  in 
north  abutment  of  bridge  No.  6,  F.,  J.  &  G.  B.  B.,  100 
paces  from  Main  street 768.28 

Gloversville,  F.,  J.  &  G.  B.  B.  station;  cross  in  bronze 
tablet  set  In  first  stone  below  brickwork  20  feet  north 
of  southwest  comer  of  building  marked  "  798  Ft." . .        797.280 

Gloversville,  southeast  comer  of  Bleecker  street  near 
cast-iron  post,  bridge  over  Cayadutta  creek;  square 
chisel  mark  in  top  of  stone,  south  abutment 808.70 

Gloversville,  Kingsboro  avenue,  five-eighths  of  a  mile 
west  of  Kingsboro  avenue  station;  square  chisel  mark 
on  stone  in  east  wall  of  culvert 850.17 
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Gloverarille,  Kingsboro  avenue;  frame  house  on  west 
side  of,  100  feet  north  of  railroad  crossing;  cross  cut 

in  stone  near  southeast  corner  of  foundation 873.86 

Gloversville,  two  miles  north  of  Kingsboro  avenue  sta- 
tion on  F.,  J.  &  G.  R  R. ;  square  cut  in  stone  in  west 

wall  of  cattle  pass 812.78 

Bix>adalbin  Junction,  top  of  frog  in  frwitoh  at. 812.12 

Broadalbin  Junction,  road  crossing  500  feet  northeast  of.       814.58 

Anthony's  crossing,  center  of  road  at 792.18 

Mayfield,  one  mile  south  of;  northwest  comer  of  west 

coping  of  arch  culvert,  square  chisel  mark 772.06 

Mayfield,  platform  at  railroad  station 762.00 

Mayfield,  iron  highway  bridge,  floor  of 762.69 

Mayfield,  road  crossing  by  grist-mill , 759.89 

Mayfield,  w^ter  surface  mill-pond,  Mayfield  creefc 754.09 

Mayfield,  6€  feet  ea«t  of  grist-mill,  30  feet  from  creek 

and  90  f6et  south  of  railroad  track;  copper  bolt  in 

boulder  five  feet  broad,  marked  "  U.  S.  G.  S.,  756  Ft."       751.159 

Van  Nostrands,  2,000  feet  southwest  of  railroad  station 

opjwsite northeast  end  of  curve;  square  chisel  mark  an« 

outcrop  15  feet  west  of  track 743.96 

Van  Nostrands,  road  crossing  at  railroad  station 741.79 

Cranberry  creek,  two  and  one-quarter  miles  south  of 
railroad  station;  square  chisel  mark  on  boulder  300 

feet  west  of  railroad  track,  halfway  to  bam- 740.13 

Cranberry  creek.  Main  street ;  300  feet  north  of  railroad 
crossing  and  100  feet  west  of  railroad  track,  copper 
bolt  in  boulder  3  feet  high,  marked  "  U.  S.  G.  S., 
768  Ft." 762.533 
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h^Vs  crossing,  200  feet  north  of  and  20  feet  west  of 
railroad  track;  square  chisel  mark  on  boulder  8  feet. 

broad '. .       825.89 

^^leandaga  park  schoolhouse,  one-half  mile  east  of,  30 
feet  north  of  open  culvert,  20  feet  east  of  railroad; 

square  chisel  mark  on  boulder 804.31 

^candaga  park  schoolhouse^  ground  elevation  at  base 

of 804.8 

'^jcaudaga  park,  one-half  mile  south  of;  road  crossing       810.9 
•'^aeandaga  x>ark,  ,125  feet  south  of  road  crossing  at; 
boulder  60  feet  west  of  main  line  railroad,  square 

chisel  mark 813.03 

^acandaga  park,  road  crossing 807.4 

^'onhville,  Sacandaga  river,  floor,  of  bridge  over 761.79 

^'o^thville,  Sacandaga  river,  bridge  over;  copper  bolt 
in  top  step,  north  wing  of  west  abutment,  marked 

"U.  S.  G.  S.,  765  Ft." 759.876 

^'orthville  railroad  station,  platform  of 763.69 

^*o^thville,  one  mile  above;  square  chisel  mark  on 
boulder  4  feet  west  of  road  at  south  edge  of  clear- 
ing on  west  side  of  river 758.17 

Van  Vranken's  (white)  house,  base  of 769.0 

^^-st  Stony  creek,  first  house  (white)  south  of    iron 

bridge  over;  base  of 785.9 

^'orthville,  3  miles  north  of,  50  feet  north  of  West  Stony 
creek  iron  bridge  on  west  side  of  river;  square  chisel 

mark  on  boulder  10  feet  west  of  road 786.43 

^'illard  cemetery,  base  of  yellow  house  opposite,  west 
aide  of  river 789.9 

Fallg  brook,  floor  of  bridge  over 796.7 

5 
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Sacandaga  river,  40  feet  from  on  west  bank;  rock  on 
south  bank  of  brook,  20  feet  west  of  road  and  200  feet 
south  of  clearing,  square  chisel  mark. 782.28 

Twenty-mile  post,  150  feet  north  of;  rock  20  feet  east  of 
road,  marked  "  B.  M.  o  11.8  " 793.32 

Mitchell's  hotel,  south  step  of  piazza;  stone  marked 
"  B.  M.  o  123  "  with  chisel 806.27 

Mitchell's  white  house,  base  of 806.3 

Hope  district  schoolhouse  No.  4^  base  of 831.8 

Hope  district  schoolhouse  No.  4,  75  feet  w^st  of; 
boulder  15  feet  north  of  road,  copper  bolt  marked 
"  U.  S.  G.  S.,  832  Ft." 827.021 

Fifteen-mile  post,  200  feet  north  of;  boulder  15  feet  west 
of  road,  marked  "  B.  M.  o  134" 890.00 

Hotel,  painted  white',  at  southeast  corner  of  road  to  east; 
base  of 900.3 

Fourteen-mile  post,  150  feet  northeast  of;  boulder  at  foot 
of  hill,  marked  ''^  B.  M.  o  139  " 909.41 

West  river  (west  branch  of  Sacandaga  river),  opposite 
mouth  of;  300  feet  »outh  of  thirteen-mile  post,  boulder 
50  feet  east  of  river  bank;  square  chisel  mark 909.09 

Wells'  tannery,  one  and  one-eighth  miles  south  of; 
boulder  15  feet  east  of  road  and  100  feet  south  of 
house,  marked  "  B.  M.  o  143  " 9S3.86 

Wells,  500  feet  north  of  tannery,  in  flat;  boulder  20  feet 
east  of  road  and  75  feet  south  of  large  bam,  marked 
"  B.  M.  0  147  " 1,011.80 

Wells,  base  of  white  church  fronting  west 1,009.0 

Wells,  base  of  yellow  church  with  square  topped  tower, 
fronting  east 1,012.19 


/ 
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Wells,  Hosley  ^ouse ;  bronze  tablet  on  rock  15  feet  broad 
and  5  feet  high  in  backyard  of  hotel,  marked  "  1,026 
ft;" 1,029.940 

^'ells,  east  end  of  abutment  of  covered  bridge,  marked 
'*B.  M.  o  B.  X." 987.40 

Patent  Line  Monument  in  yard  of  white  house  opposite 

road  to  east;  stone  set  in  ground  15  feet  southeast  of 
bouse  marked  thus   '/\    ;  triangle  is  6  inches  on  each 

side 1,016.78 

Elbow  Bridge,  stone  10  feet  south  of,  tncf.  4  feet  west  of 

road,  marked  "  B.  M.  o  C.  C". . .  1,348.00 

Hamilton  lake,  angle  of  road  to;  boulclkr  6  feet  high  and 
15  feet  broad,  40  feet  from  each  road,  west  of  junction, 

marked  "  B.  M.  A."  with  chiseled  circle 1,692.04 

Charley  lake,  schoolhouse  opposite;  copper  bolt'  in 
boQlder  8  feet  broad^  25  feet  Bouthwest  of  school;  bolt 

is  marked  "  U.  S.  G.  S.  1,719  Ft." 1,713.485 

Charley  lake,  water  surface 1,692.17 

^rley  lake,  boulder  25  feet  southwest  of  schoolhouse 

opposite,  marked  "B.  M.  C.  G."  with  chiseled  circle. .     1,713.34 
Oilman  Lake  outlet,  400  feet  south  of  bridge  over  bould- 
er 10  feet  broad,  3  feet  high,  40  feet  east  of  road, 
marked  with  cMseled  circle  over  legend  "  B.  M.  C.  H."    1,669.75 

Oilman  lake  outlet,  floor  of  bridge  over 1,650.89 

Oilman  lake,  white  house  opposite  center  of;  stone  100 
feet  south  of  building,  10  feet  east  of  road,  at  trail  to 
Grijfin.  This  stone  is  marke'd  with  chiseled  circle  and 
legend  "B.  M.  C.'K."  and  is  located  15  feet  north  of  a 
rtone  marked  in  a  similar  manner  with  legend  "  B.  M. 

C.  J."  . : 1,729.11 
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Indian  Lake  Atlas  Sheet — Hamilton  Coufitjf. 

&PECIJLATOR  TO  JbSSUP's  BiVER. 

speculator,  small  triangular  park  at  crossroads;  copper 
bolt,  set  in  boulder  (P.  40  B.  1),  marked  "  U.  S.  G.  g. 
1,772  Ft.  B.  M." 1,767.200 

Speculator,  J  mile  northwest  of;  s<]uare  chisel  mark  on 
outcrop  in  forks  of  road,  6  feet  from  left  hand  road,  20 
feet  from  right  hand  road  and  40  feet  from  fork 1,917.5^ 

Echo  lake,  fork  of  road  to;  chiseled  cross  on  stone 1,931.24 

Speculator,  1  mile  north  of;  road  surface  at  summit. . . .     2,039.9 

Speculator,  IJ  miles  north  of;  chisel  mark  on  boulder  5 
feet  east  of  road,  opposite  road  south 1,948.06 

Sacandaga  Station  Fish  Hatchery,  125  feet  south  of; 
square  chisel  mark  on  boulder  15  feet  east  of  road,  8 
feet  broad  and  3  feet  high. 1,828.17 

Sacandaga  Station  Fish  Hatchery,  ground  at  base  of 
building ' 1,822.8 

Sacandaga  Station  Fish  Hatchery,  floor  of  north  bridge 
at 1,820.49 

1       •    *  • 

Sacandaga  Station  Fish  Hatchery,  1  mile  north  of; 
square  chisel  mark  on  outcrop  at  height  of  land  400 
feet  south  of  3-mile  mark  and  6  feet  to  left  of  road. . . .     2,015.01 

Speculator,  3J  miles  from  at  head  of  path  to  Whittaker 
Lake  House;  chiseled  cross  on  boulder 1,996.26 

Sacandaga  Station  Fish  Hatchery,  2^  miles  north  of; 
square  chisel  mark  on  boulder  2  feet  high  and  6  feet 
broad,  4  feet  east  of  road,  100  feet  north  of  2-acre 
clearing 1,913.08- 

Jessup's  river  bridge,  summit  south  of 2,013.6' 
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Jessup'a  river  bridge,  floor  of  small  bridge  ^  mile  south 

of 1,672.1 

Jessop's  river  bridge. . ." 1,679.09 

Jessup's  river  bridge,  50  feet  west  of  on  north  bank  of 
river;  copper  bolt  in  outcrop  5  feet  above  center  of 
bridge,  marked  "  U.  S.  G.  S.  1,669  Ft.  B.  M." 1,683.843 

Jbssup's  River  to  Lewey  BiyBR. 

Camp  Perkins,  piazza  floor 1,697.39 

Camp  Perkins,  one-fourth  mile  from  at  forks  of  Lewey 
lake  and  Cedar  lake  roads;  nail  in  balsam  stump  35 

feet  east  of  guide  board  and  12  feet  north  of  road 1,718.03 

Camp  Perkins,  one  and  three-fourths  miles  north  of  and 
at  south  edge  of  valley  600  feet  wide;  birch  stump  2 
feet  iif  diameter  10  feet  west  of  road,  marked  "  EL. 

1J56.335  Ft."   1,751.24 

Mason  lake  stream,  floor  of  bridge  over 1,712.69 

Camp  Perkins,  two  and  one-half  miles  from  and  300  feet 
Boathwest  of  Mason  lake  boat  landing;  square  chisel 
mark  on  boulder  5  feet  west  of  corduroy  road  run- 
ning parallel  to  Mason  lake  outlet 1,799.99 

Mason  lake,  water  surface 1,793.29 

Ma«on  lake,  head  of;  boulder  opposite,  120  feet  northeast 
of  birch  tree  3  feet  in  diameter;  tree  is  3  feet  east  and 

boulder  10  feet  west  of  road;  square  chisel  mark 1,811.66 

Mason  lake,  one  and  one-half  miles  north  of  head  of; 
square  chisel  on  wedge  shaped  stone  4  feet  broad  in 
road,  due  west  of  notch  in  high  ridge  three-fourths 
mile  distant,  to  the  east 1,723.5 
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Lewey  Lake  House  (McCormick)^  piazza  floor 1,601-89 

Lewey  lake,  100  feet  from  low-water  line  on  south  shore 
of,  and  300  feet  north  of  Lewey  Lake  House;  copper 
bolt  in  boulder  8  feet  broad,  marked  "  U.  S.  G.  S. 

1,659  Ft.  B.  M." 1,653.795 

Lewey  lake,  elevation  of  water  surface  with  dam  open. .     1,650.44 
Lewey  Lake  House  (McCormick's)^one  and  one-half  miles 
north  of;  square  chisel  mark  on  boulder  2  feet  to  right 

of  road,  25  feet  north  of  corduroy,  175  feet  long 1,660.94 

Lewey  river  bridge,  50  feet  north  of,  at  head  of  Indian 
lake  flow;  square  chisel  mark  on  outcrop  5  feet  west 

of  road 1,637.01 

Lewey  river,  water  surface  at  head  of  Indian  lake  flow. .     1,626.05 

Lewey  River  to  Indian  Lake.  ^ 

Willow  Creek  bridge,  75  feet  west  of;  square  chisel  mark 

on  boulder  5  feet  north  of  and  3  feet  above  road 1,642.00 

Willow  Creek  bridge,  floor  of 1,632.49 

Farrington's,  400  feet  southwest  of  road  to;  square  chisel 
mark  on  boulder  2  feet  high,  4  feet  broad,  12  feet  west 

of  road 1,823.88 

Griffin  Shanty  brook,  300  feet  northeast  of;  square  chisel 

mark  on  outcrop  east  of  road  at  top  of  hill 1,766.35 

Beaver  Meadpw  Brook  bridge,  900  feet  southwest  of  out- 
crop 3  feet  above  and  20  feet  north  of  road,  marked 

(1J99  feet)  copper  bolt,  "  U.  S.  G.  S.,  B.  M." 1,793.943 

Beaver  Meadow  brook,  floor  of  bridge  over 1,790.49 

Griffin's  large  white  house,  elevation  of  ground  at  base 

of 1,795.4 

Beaver  Meadow  brook,  one  and  one-fourth  miles  north- 
east of;  elevation  ground  surface  at  base  of 1,689.6 
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Beaver  Meadow  brook,  one  and  one-fourth  miles  north- 

* 

east  of;  bonlder  6  feet  broad  and  3  feet  high,  60  feet 

north  of  road  in  barnyard,  square  chisel  mark 1^682.59 

Washburn's  (F.)  white  house,  base  of 1,724.8 

Lewbht  Biver  to  Indian  Lake. 

McOormick's  Hotel  (three  story)  100  feet  south  of; 
square  chisel  mark  on  boulder  6  feet  broad,  5  feet 

abore  and  20  feet  north  of  road 1,758.18 

Indian  lake,  west  side  of;  base  of  schoolhouse 1,687.9 

Squaw  brook,  floor  of  bridge  rfver 1^668.79 

Lock's  three  story  house;  floor  of  piazza 1,712.69 

Sabael  postoffice;  boulder  8  feet  broad  and  1  foot  high,  6 
feet  south  of  path  from  Lock's  house  to  boat  landing, 
two-thirds  of  distance  to  and  50  feet  above  lake; 

marked  with  chiseled  circle  and  letters  "  B.  M." 1,663.46 

Sabae!  postoffice,  one  mile  north  of;  square  chisel  mark 
OQ  (Small  boulder  opposite  log  lioiisfs  10  feet  west  of 
road,  20  feet  ea^t  of^well,  150  feet  south   of  small- 

stream  running  into  Indian  lake 1,715.59 

Christian  Hill,  south  of;  floor  of  sluice  bridge 1,691.59 

Lbwbt  River  to  Thayer's  Oamp. 

Old  log  camp,  300  feet  west  of ;  birch  tree  2  feet  in  diam- 
eter, 5  feet  south  of  road,  marked  "  El.  1,759.552  ". .     1,754.44 

^wey  river  bridge,  two  and  five-eighths  mile9  from; 
l>eech  tree,  12  inches  in  diameter,  10  feet  north  of  road 
and  50  feet  east  of  road  to  southwest 2,251.88 

T^ajert  lumber  camp  (house),  50  feet  northeast  of; 
birch  tree,  15  inches  in  diameter,  marked  "  2,492.251 "    2,487.13 


/ 
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Thayer's  shanty,  on  lot  No.  42^  west  of  Lewey  lake; 
boulder  midway  between  house  and  barn,  marked 
with  square  chisel  mark  and  figures  ^'  El.  2,488.88 
Ft."  cut  in  the  stone 2,483.76 

» 

Kings  Flow  Dam  to  Ross  (Kunjamuck). 

Kings  Flow  dam,  500  feet  northwest  of  bridge  atj 
boulder  10  feet  to  right  of  and  1  foot  above  road;  cop- 

^    per  bolt  marked  "  U.  S.  G.  S.,  1,724  Ft.  B.  M." 1,718.847 

Round  pond  clearing,  15  feet  south  of;  square  chisel 
mark  on  rock  4  feet  west  of  and  2  feet  above  road 1,886.96 

Round  pond  clearing,  one  and  one-half  miles  south  of,  60 
feet  north  from  small  brook;  square  chisel  mark  on 
boulder  6  feet  west  of  and  2  feet  above  road 1,915.93 

Round  pond,  3  miles  south  of,  at  half -acre  clearing;  out- 
crop in  brook,  square  chisel  mark  on  point  4  feet  up 
stream  from  small  bridge 1,906.73 

Ross,  2  miles  north  of;  beech  tree  16  inches  in  diameter 
in  angle  of  road  to  southeast  leading  to  Kunjamuck 
pond,  marked  "  El.  1,950.662  " ', 1,945.54 

Ross,  three-quarters  of  a  mile  north  of,  at  road  to  upper 
Kunjamuck  dam;  basswood  tree  2  feet  in  diameter  in 
northeast  angle  of  road,  marked  "  El.  1,901.239  " 1,900.15 

Rock  Pond  stream,  floor  of  bridge  over,  marked  "  El. 
1,762.5  " 1,757.39 

Ross  TO  Speculator. 

Ross'  Kunjamuck  House,  500  feet  southwest  from  and 
20  feet  w-est  of  road;  pine  tree  1  foot  in  diameter 
marked  "  El.  1,783.085  " 1,777.97 


• 
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* 

Ro8s^  Run  jama  ck  House^  2,000  feet  south  of;  copper 
bolt  in  boulder  4  feet  by  6  feet  by  2  feet,  8  feet  east 
of  road,  marked  "  U.  S.  G.  S.,  B.  M.,  1,774  Ft.'' 1,769.206 

Ciscoe  brook,  100  feet  south  of;  square  chisel  mark  on 
boulder  1  foot  above  and  4  feet  west  of  road 1,768.14 

Silver  brook,  10  feet  south  of;  square  chisel  mark  on 
boulder  8  feet  west  of  road 1,834.67 

Mile  Level,  north  end  of;  maple  tree  14  inches  in  diiam- 
eter  20  feet  west  of  road,  125  feet  north  of  small 
stream,  nmrked  "  B.  M.,  El.  1,768.102  " 1,762.98 

Hylander  clearing,  west  of  Elm  lake;  copper  bolt,  in  flat 
outcrop  6  feet  west  of  road,  300  feet  south  of  house 
foundation  and  1,000  feet  north  of  top  of  hill  in  road; 
bolt  marked  "  U.  S.  G.  8.,  B.  M.,  1,952  Ft " 1,946.823 

Log  bouse,  300  feet  south  of  in  Clearing  opposite  gravel 
pit;  square  chisel  mark  on  boulder  20  feet  east  of 
road  and  4  feet  from  forked  cherry  tree 1,907.52 

!?peculator,  1  mile  north  of;  square  chisel  mark  on 
boulder  3  feet  above  and  5  feet  west  of  road,  opposite 
small  house  200  soutfh  of  uorth  end  of  clearing  on 
west  side  of  road 1,787.17 

Speculator  to  Oilman  Lake. 

Lake  Pleasant  outlet;  floor  of  bridge  over 1,732.01 

^P^^culator,  1  mile  south  of;  boulder  6  feet  west  of  1 
mile  post  and  5  feet  south  of  road,  150  feet  west  of 

path  leading  south  to  spring;  square  chisel  mark 1,739.70 

^Ii^culator,  one  and  one-quarter  miles  southeast  of;  out- 
<^rop  on  height  of  land,  20  feet  north  of  road,  marked 
with  chiseled  circle  and  letters  "  B.  M.  C.  R." 1,808.22 
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Bpeculiator,  2  miles  southeast  of;  square  cMsel  mark  on 
boulder  2  feet  east  of  2  mile  post,  5  feet  south  of  road, 
126  feet  west  of  sluice 1,758.78 

Speculator,  3  and  one-eighth  miles  east  of;  outcrop  on 
summit  and  3  feet  north  of  road,  marked  with  chiseled 
OTcleand  letters  "B.  M»  C.  R'^ 1,854.95 

Gilman  lake,  flk>or  of  bridge  over  inleit 1,683.2 

Oilman  lake,  near  head  of;  200  feet  north  of  hotel; 
square  chisel  mark  on  boulder  3  feet  above  and  5 
feet  east  of  road 1,688.16 

Gilman  lake,  hotel,  floor  of  piazza 1,690.8 

Trail,  Oilman  Lake  to  Griffin. 

Gilman  lake  outlet,  40  feet  from  north  bank  of;  'balsam 
tree  12  inches  in  diameter  500  feet  from  head  of  Dun- 
ning  pond,  20  feet  from  north  'bank  of  ismall  stream; 
marked  "  B.  M.,  El.  1,582.084  " 1,576.92 

Dunning  pond,  one^half  mile  east  of;  square  chisel  mark 
on  boulder  15  feet  west  of  forks  of  road,  and'  5  feet 
south  of  road 1,664.3^ 

Auger  Viae,  north  side  of;  square  dhisel  mark  on  boul- 
der in  center  of  road  10  feet  from  side  of  viae  and  5 
feet  from  leaning  maple  20  inches  in  diameter 1,630.62 

Griffin,  2  miles  north  of;  square  chisel  mark  on  bouJder 
5  feet  east  of  road  on  left  bank  of  Lake  Pleasant 
etream,  opposite  Auger  Flat  dam 1,367.95 

Griffin,  N.  Y.,  West  House;  piazza  floor 1,339.39 

Griffin,  Sacandaga  river  bridge  at;  floor  of,  marked 
"  El.  1,275  '' 1,270.01 
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GriflSn;  copper  'bolt  in  rock  5  feet  north  of  road,  5  feet 
south  of  river  and  30  feet  above  mill  dam,  marked 
U.  8.  G.  S.,  B.  M.,  1,280  Ft." 1,274.779 

North  Greek  to  North  River. 

Xorth  creek,  100  feet  north  of  railroad  station;  bronze 
tablet  in  quartz  outcrop  on  southwest  side  of  track,  2 
feet  above  track  and  about  6  feet  from  southwest  rail .     1,006.879 

North  creek,  1,000  feet  north  of  railroad  station;  point 
in  chiseled  square  on  flat  surface  of  ((uartz  outcrop,  3 
feet  above  tracks  and  6  feet  southwest  of  southwest 
rail '. 1,007.97 

North  creek,  wild  ^pple  tree  opposite  white  farm  house 
one-qimrter  mile  north  of  railroad  station;  tree  is  40 
feet  south  of  road  to  house,  is  blazed,  and  the  point  of 
elevation  is  a  nail  driven  in  notch  in  root 1,003.72 

North  Creek  railroad  station;  1  mi'le  north  of  at  height  of 
land  in  road,  near  blazed  telegraph  pole  opposite  gate 
and  400  feet  east  of  house  with  single  chimney ;  point 
in  center  of  square  chisel  mark  on  small  rock  45  feet 
south  of  road  6  feet  behind  larger  and  higher  rock. . .     1,038.27 

Urge  rock  10  feet  west  of  last  described  benchmark  and 
25  feet  from  fen«e,  square  chisel  mark 1,041.38 

^m  elm  tree,  60  feet  high,  300  feet  north  of  house,  20 
feet  above  river  and  200  feet  back  from  river,  blazed; 

top  of  spike  in  notch  cut  on  root 1,014.15 

North  Creek  railroad  station,  2  miles  from ;  square  chisel 
mark  on  large  flat  rock  6  feet  broad,  15  feet  west  of 
road  behind  blazed  elm  tree 1,024.19 


/ 
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North  creek,  two  and  one-half  miles  from,  apposite  large 
white  houfie  with  sun  parlor  in  front;  B.  M.  on  highest 
rock  in  vicinity,  20  feet  from  main  road  and  50  feet 
from  fence 1,029.82 

North  river,  one  and  one-half  miles  south  of;  square 
chisel  mark  on  large  boulder  inside  of  fence  on  west 
side  of  road  in  front  of  loghouse 1,052.41 

N^orth  river,  1  mile  south  of ;  squaire  chisel  mark  on  (broad 
sloping  outcrop  at  top  of  4-foot  fall  in  road;  the  mark 

« 

is  15  feet  west  of  road^  25  feet  east  of  edge  of  outcrop, 
2  feet  from  end  of  5-inch  step  in  rock  and  3/  feet  west 
of  intersection  of  two  well-deflrfed  seams 1,046.86 

North  river,  1  mile  south  of  and  50  feet  from  old  road ; 
square  chisel  mark  on  pyramid  s]»M[)ed  rock  1  foot  to 
right  of  wagon  track 1,049.12 

North  river,  one-quarter  mile  south  of;  wire  nail  driven 
in  top  of  oak  stump  connected  to  standing  oak  tree  8 
inches  in  diameter  at  corner  of  garden  in  front  of 
house 1,051.94 

North  river,  Thirteenth  creek  bridge  at;  extreme  sout^h- 
eastern  corner  of  southeastern  wall  plate  (corner  of 
plate  bent  upwards) 1,073.19 

North  river^  copper  bolt  in  boulder  40  feet  west  of  north- 
west corner  of  Thirteenth  creek  bridge,  30  feet  east 
of  corner  of  house;  bolt  is  marked  "  U.  S.  G.  S.,  B.  M., 
1,076  Ft.'' 1,071.088 

North  river,  300  feet  west  of  bridge  at ;  top  of  copper  bolt 
under  tripod  signal  of  Adirondack  survey — triangula- 
tion  signal  No.  118, 1882.  (This  signal  is  isaid  to  mark 
Warren-Essex  county  line) 1,079.76 
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North  Crbek  to  Sodom. 

North  Creek,  AdiroiDdaok  'hotel;  top  of  fiire  hydrant 

at  comer  of  bam 1,028.24 

Bakers  Mill  pond,  BOU'tbwest  edge  of  eaating  undier 

eoutbweat  comer  of  tbridjge  o^er  North  creek 1,815.69 

N'orthI  Creek  railiroad}  istation,  rthrce-quarters  oi  a  m&le 
south  of ;  isquare  chisel  mark  on  quartz  outci^  15  feet 
to  left  of  and  4  fedt  above  road,  300  feet  north  of  yel- 
low house  and  50  feet  soutlieast  from  a  siimilar 

oatcpop 1,027.28 

Soad  to  southwest,  150  feet  south  of ;  square  chisel  mark 
on  rook  4  feet  "higtb  and  8  feet  broad  on  the  left  of 

road ,     1,036.34 

^'orth  Creek  Tadlpoad 'Station,  2  miles  from ;  300  feet  easit 
of  yellow  bairn,  on  left  of  road,  on  bank  lof  'Creek; 
sqoare  chiee}  mark  on  boulder  10  feet  long,  7  feet 

broad  and  2  feet  high ' 1,054.80 

^orth  creek,  two  and  oneshalf  miles  from,  300  feet  south 
of  aoboolhouse;  square  ehdsel  mark  on  outcrop  60  feet 
west  of  large  bam,  10  feet  left  of  road,  2  feet  above 
road,  30  feet  from  junction   of  garden  and   road 

fences. 1,094.02 

^<ffth  Greek  railroad  station,  3  miles  frlom;  and  100  feet 
bom  laat  descrdbed  bridge;  poSnt  in  dhlsel  mark  1  foot 
from  «ooth  edge  of  large  silopling  boulder  and  5  feet 

from  ground  measuring  alonig  slope 1,102.70 

^cpop,  150  feet  north  of  place  where  road  iiS  built  on 
cribMng  circular  chisel  tmark  and  letters  "  B.  M.  E." 
2  fwt  from  fewce 1,126.64 
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Boulder,  4  feet  to  left  of,  and  2  feet  above  road  opposite 
road  to  west;  marked  wiith  circular  chisel  mark  and 
letters  "  B.  M.  M." 1,167.12 

Sa-wmfill,  lOO  feet  beyond  and  20  feet  beyond  sluiice 
l>rddge;  square  chisel  mark  on  bou'lder  5  feet  left  of 
road '. 1,192.87 

House  (red^  small),  200  feet  south  of;  'boulder  20  feet 
t9  right  of  road,  marked  with  ohiseled  circle  and 
letters  "  B.  M.  G." 1,226.70 

Sod'Om,  three-eigihts  of  a  mile  from ;  boulder  on  rigfht  of 
road  60  feet  from  road  fence  and  20  feet  south  of 
stone  wall,  marked  with  circular  (chiseled  mark  and 
letters  "  B.  M.  I." 1,350.68 

Sodom  postoffice,  10  feeit  from  and  10  feet  to  l^ft  of 
road;  flat  circular  rock,  level  with  road^  marked  wiiith 
circular  chisel  miark  and  letters  "  B.  M.  J." 1,443.47 


Sodom  to  Bakjrjr's  Mills 

Ross'  Mill,  6  feet  left  of  road  to,  60  feet  from  main  road ; 
square  chisel  mark  on  'boulder,  2  feet  above  main  road,    1,498.33 

Boss'  Mill,  500  feet  beyond  road  to  and  15  feet  north  of 
large  pine  tree  30  inches  in  diameter;  large  boulder 
on  right  of  road,  marked  'with  circular  <ohise'l  mark 
and  letters  "  B.  M.  O." 1,530.18 

Sodom  and  Baker's  Mills,  on  road  between;  500  feet 
from  height  of  land,  8  feet  from  small  sluice  bridge; 
boulder  10  feet  broad,  6  feet  high,  marked  with  cir- 
circular  chisel  mark  and  letters  "  B^  M.  P." 1,571.43 


Statu  Engineier  and  Surveyor.  79 

Sodom  and  Baker's  Mill,  road  between ;  south  of  road  to 
house,  200  feet  to  the  right  of  main  road;  boulder  6 
feet  biH)ad  and  2  feet  high,  marked  with  chiseled  cir- 
cle and  letters  ''  B.  M.  Q/' 1,5^.66 


Baker's  Mills  to  Mountain  House. 

Baker's  Mills,  50  feet  north  of  blacksmith  ^op  and  25 
feet  to  right  of  road;  boulder  6  feet  broad  and  1  foot 

below  surface  of  road,  marked  with  chiseled  circle  and 

letters  "  B.  M.  S." ; 1,579.94 

Baker  8  Mills,  50  feet  north  of  blacksmith  shop  and  25 
feet  west  of  road;  copper  bolt  in  boulder  6  feet  broad 
and  2  feet  above  ground,  marked  "  U.  S.  G.  S.,  B.  M. 
U85  Pt." 1,579.873 

Baker's  Mills,  boulder  at  forks  of  road  to  west,  marked       % 
with  chiseled  circle  and  letters  "  B.  M.  U." 1,587.24 

Baker's  Mills,  Foley's  hotel;  opposite  and  on  south  side 
of  road  to  west  and  west  of  nortli  and  south  road; 
square  chisel  mark  on  flat  boulder  level  with  surface 
of  road 1,590.86 

Bonlder  on  right  of  road  at  junction  of  road  to  north, 
marked  with  chiseled  circle  and  letters  "  B.  M.  X.". .     1,639.88 

So.  11  Creek  bridge,  top  of  hill  one-fourth  mile  west 
of;  square  chisel  mark  on  boulder  5  feet  to  left  of 
«>ad 1,725.45 

fern,  small,  40  feet  southeast  of  and  50  feet  west  of 
bridge;  boulder  10  feet  to  right  and  1  foot  above  road, 
marked  with  chiseled  circle  and  letters  "  B.  M.  Y." . .     1,711.77 
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House  (white)  100  feet  southwest  from  and  one-eighth 
mile  east  of  height  of  ground;  boulder  15  feet  long  and 
6  feet  high,  20  feet  left  of  road,  marked  with  chiseled 
circle  and  letters  "  B.  M.  Z." 1,818.63 

Summit  50  feet  east  of  west  end  of  small  meadow ;  25 
feet  east   of  a  boulder  10  feet  broad  and  4  feet  high; 
feoulder  25  feet  left  of  road,  marked  "  B.  M.  A.  A." 
with  chiseled  circle 1,907.22 

Thirteenth  lake,  one-fourth  mile  east  of  fork  of  road  to; 
boulder  6  feet  to  left  of  road  opposite  log  house,  square 
chisel  mark 1,830.35 

Thirteenth  lake,  at  fork  of  road  to;  boulder  8  feet  above 
left-hand  road  50  feet  west  of  point  of  junction  of 
roads,  marked  with  circle  and  letters  "  B.  M.  A.  D.," 
with  chisel  and  white  paint 1,784.43 

Mountain  House  to  Thirteenth  Lake. 

Diamond  Mountain  brook,  15  feet  west  of  west  bridge 
over;  nail  in  uotch  on  root  of  large  three-pronged  elm 
tree    (blaze    above   nail    is    marked    "B.  M.,  El. 
1,607.00") 1,602.49 

Curtis  clearing,  opposite  road  to;  spike  in  knot  of  wild 
cherry  tree  15  feet  to  right  of  road  (blazed  ttelow, 
marked  "  B.  M.,  El.  1,635..804  " ) 1,630.69 

Outcrop  near  center  of  old  clearing,  15  rode  southeast 
from  log  shanty,  250  feet  east  from  brook,  200  feet 
east  from  cellar  of  burned  house;  square  chisel  mark 
3  feet  to  the  left  of  road 1,638.69 
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Siamese  ponds^  junction  of  road  to  with  poad  from 
Monntain  Hoii«e  to  Thirteenth  lake;  20  feet  east  of 
jimction  and  15  feet  left  of  road;  notch  on  root  of  large 
elm  tree,  blazed  and  marked  "  B.  M.,  El.  1,649.899  " . .     1,644.7 

Big  Shanty  dam^  200  feet  southeast  from  east  end  of;    - 
copper  bolt,  set  in  boulder  3  feet  high  and  8  feet  broad, 

marked  "  U.  S.  G.  S.,  B.  M.  1,666  Ft." 1,661.21 

ig  Shanty  dam,  one-half  mile  bejand;  square  chisel 
mark  on  boulder  8  feet  west  of  and  level  with  road  in 
northern  edge  of  upper  clearing  100  feet  south  of  edge 

of  woods 1,673.88 

ig  Shanty  dam,  one  mile  nortli  of,  and  one-half  mile 
north  of  upper  clearing;  north  of  bridge  with  20-foot 
span,  big  birch  tree  on  left  of  imkuI,  notched,  blazed 
attd  marked  "  B.  M.  Bl.  1,703.375." 1,698.2 

'HnrteeDth  Lake  House,  one  and  one-half  oniles  from ;  on, 
left  of  road  in  angle  of  wood  road  to  southwest,  25 
feet  south  of  wood  road  running  east  to  river  and  50 
feet  south  of  small  brook,  balsam  10  inches  in  diameter 
marked  "  B.  M.  El.  1,759.853." 1,754.7 

Thirteenth  Lake  House;  75  feet  in  front  of;  copper  bolt, 
set  in  low  flat  outcrop,  marked  "  U.  S.  G.  S.,  1,874 

feet  B.  M." 1,868.592 

'Hnrteenth  lake,  at  foot  of  trail  from  east  side  of  Max- 
am's  bam,  on  shore  of  lake,  50  feet  from  water's  edge, 
S  feet  to  right  of  straight  trail  and  4  feet  above 
trail,  lai^e  boulder,  marked  "  U.  S.  G.  S.,"  and  chis- 
eled square 1,694.29- 

0 
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Warren  and  Hamilton  Counties. 

Thirteenth  Lake  to  Kings  Flow  Dam. 

Hour  Pond  brook,  square  chisel  mark  on  outcrop  at 
north  end  of  lower  bridge  across 1,729.23 

Hour  Pond  brook,  100  feet  east  of  upper  bridge  over; 
square  chisel  mark  on  outcrop  in  road 1,896.02 

Puffer  pond,  foot  of;  square  chisel  mark  on  broad  flat 
rock  in  roaJ,  100  feet  north  of  point  in  road  which  is 
opposite  outlet  of  pond,  and  40  feet  from  the  outlet. .     2^189.95 

Puffer  Pond  road,  junction  of,  with  road  from  Kings  to 
Humphrey  clearing;  maple  2  feet  in  diameter  in 
southeast  corner  of  roads,  blazed  and  marked  "  B.  M. 
El.  1,834.132  " 1,829.01 

Puffer  and  Kunjamuck  roads,  junction  of;  500  feet 
northwest  from;  square  chisel  mark  on  boulder  5 
feet  to  right  of  and  2  feet  above  road 1,718.83 

Kings  Flow  dam,  500  feet  northwest  of  bridge  at;  cop- 
per bolt  in  boulder  10  feet  to  right  of  and  1  foot  above 
road,  marked  "  U.  S.  G.  S.,  1,724  feet  B.  M." 1,718.847 

Samilton  County. 

Kings  Flow  Dam  to  Copper  Bolt,  South  of  Indian  Lakb 

Village. 

Spring,  40  feet  east  of,  on  outcrop  100  feet  north  of 
house  and  5  feet  left  of  road 1,834  12 

Forks  of  road,  30  feet  west  of;  square  chisel  mark  on 

boulder  4  feet  broad,  5  feet  to  right  of  road 1,683.01 

Bridge,  50  feet  north  from,  on  boulder  4  feet  high,  8  feet 
broad  and  6  feet  to  right  of  road;  square  chisel  mark.     1,674.44 
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NiboolhouBe,  opposite;  square  chisel  mark  on  outcrop 
Id  feet  south  of  road  and  20  feet  west  of  bridge 1,628.57 

Bearer  Meadow  'brook,  iron  bridge  over;  top  of  rivet  2    '• 
inches  from  northwest  loorner  of  northwest  wall  plate.    1,605.19 

iadian  River  bridge,  25  feet  eiost  of;  square  chisel  mark 
on  bonlder  8  feet  broad,  3  feet  high,  20  feet  north  of 
rood 1,597.74 

Samilton  and  Warrrai  Counties. 

Griffin  to  Mountain  House. 

'Iriffin  Plow  dam,  150  feet  southeast  of;  (boulder. 5  feet 
Dorth  of  road  imarked  with  cM-seled  circle,  letters  "  B. 
M.  B.  B."  and  "  El.  1,303  Ft." l,30d.55 

'iriffittPlowdam,!  mileeastof  and  one-quarter  mile  east 
of  isolated  bam;  boulder  2  feet  south  of  and  above 
road,  5  feet  west  of  conspicuous  boulder,  mark;  a 
chiseled  circle  and  letters  "  B.  M.  B.  A." 1,286.29 

'iriffin,  2  miles  from  toward  Oregon;  iboulder  500  feet 
wath  of  log  ihouse^  opposite  XKwnt  of  woods,  15  feet 
^«tof  and  4  feet  above  road,  marked  withi  'chiseled 
ardeand  letters  "  B.  M.  A.  Y." -. 1,299.94 

'jriifin,  three  and  one-l^alf  miles  nor^theast  of;  50  degrees 
w^«*  of  height  of  land  ^  boulder  10  feet  broad  and  3 
^eet  high  15  feet  west  of  road,  marked  with  chiseled 
circle  and  letters  "  B.  M.  A.  V." 1,352.23 

Bamilton- Warren  county  line,  1  mile  northeast  of; 
^«)alder  in  road  50  feet  southwest  of  small  brook, 
«iarked  with  a  square  chisel  mark  and  "  El.  1,865 1,360.38 

^arrows,  300  feet  north  of  summit  at;  boulder  on  right 
<rf  road,  marked  with  chi«eled   circle  and'  letters 


t 
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Oregon,  2  miles  southwest  of  and  75  feet  south  of 
Stuart's  Greek  bridge;  higheet  point  ion  umniarked 
boulder  20  feet  east  of  road 1,366.66 

Stuart's  creek,  300  feet  northeast  of;  point  5  feet  west  of 
road  on  outcrop,  copper  belt,  marked  "  U.  S'.  Ot.  S., 
B.  M,  1377  Ft." 1,371.97 

Oregon,  one-half  mile  southwest  of;  boulder  500  feet 
north  of  Jo^hnson's  Creek  bridige  and  5  feet  west  of 
road,  marked  with  chiseled  circle  and  letters  "  B  M. 
A.  N." , 1,383.31 

Warren  County. 

Oregon,  300  feet  south  of  dam ;  point  on  outcrop  10  feet 
west  of  road,  marked  with  chiseled  cipcie  and  letters 
"  B.  M.  A.  L.» 1,411.23 

Oregon,  1,000  feet  morth  of  the  North  House  (McKlos- 
ky's)  and  150  feet  north  of  curve  to  right  in  road; 
boulder  5  feet  broad,  10  feet  to  right  of  road,  copper 
ibolt  market  U.  S.  G.  S.,  B.  M.,  1,435  Ft " 1,429.836 

Mountain  House,  clearing  1  mile  south  of;  boulder  40 
feet  west  of  road,  260  feet  south  of  log  barn  and  400 
feet  east  of  smalli  pond  marked  with  square  'chisel 
mark \ 1,586.28 

North  Cree?k  to  Minerva. 

North  creek,  Hudson  River  bridge,  upstream  end  of 
north  abutment,  marked  with  chiseled  circle 1,005.31 

North  creek,  1  mile  northeast  of  bridge  over  Hudson 
river  and  seven-eighths  of  a  mile  south  of  junction  of 
road  leading  to  east;  square  chisel  mark  on  (boulder 
11  feet  to  left  of  and  1.5  feet  above  center  of  road 1,166.85 


State  Enginbesr  and  Subvdyor.  85 

North  creek,  two  and  one-lialf  miles  north  of  (bridge  over 
Hudson  river  and  1,100  feet  south  of  junction  of  road 
leading  to  west ;  bouilder  30  feet  to  right  of  and  5.8  feet 
above  center  of  road,  150  feet  west  of  north  of  new 
honae  on  hill.     Mark,  a  dhiseled  square —     1^087.07 

Sinenra,  three  and  one-third  miles  southeast  'of,  near 
county  line;  boulder  30  feet  to  left  of  and  1.4  feet 
above  center  of  road,  marked*  with  chiseled  circle  and 
* U  2^' 1,276.&8 

Minerva,  3  miles  southeast  of  at  junction  of  road  leading 
to  Olmsted ville;  square  chisel  mark  on  pointed  boul- 
der 9  feet  to  left  of  and  2  feet  above  center  of  road. .     1,218.72 

Minerva,  1  mile  southeast  of  and  three-eighths  of  a  mile 
south  of  CTossroada;  square  -chisel  mark  on  boulder 
6  feet  to  right  of  and  1.2  feet  above  center  of  road. .'    1^341.33 

Warren  and  Essex  €k>unties. 

North  River  to  Indian  River,  via  Summit. 

North  river,  doonsill  of  first  house  up  the  river  from,  on 
left  side  of  road , 1,088.3 

North  river,  three-quarters  of  a  mile  from ;  square  chisel 
mark  on  pyramid-shaped  rock  on  right  of  road  at 
foot  of  big  hill,  10  feet  south  of  maple  tree  10  inches 
in  diameter  and  200  feet  north  of  house 1,086.96 

^^ne-mile  post;  square  chisel  mark  on  boulder  by 1,175.72 

North  river,  one  and  one-half  miles  from,  on  level  stretch 
of  mountain  road;  square  chisel  mark  on  highest  point 
of  prominent  boulder  6  feet  to  left  of  and  5  feet  aibove 
road,  50  feet  northwest  of  small  swamp 1^324.28 
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North  river^  one  and  three-quartere  miles  from;  point  in 
drcle  on  pock  15  feet  to  left  of  and  5  feet  above  road  by 
spring;  marked  by  chisel  and  paint  with  a  circle  and 
figures  "  117  " 1,354.53 

Two-mile  (post,  IQO  feet  beyond;  square  'chisel  mark  on 
highest  corner  of  sloping  rock  3  feet  broad,  15  feet  to 
left  of  road  opposite  small  sluice  .bridge 1,560.40 

Barbers'  mi'll;  opposite  road  to;  aqnarp  chi«ipl  mark  on 
rock  30  feet  to  left  of  road 1,654.34 

Barber  pond,  floor  of  sluice  bridge.at  west  end  of 1,652.69 

Three-mile  post,  floor  of  sluice  "bridge  at 1,708.69 

North  river,  three  and  one-eighth  miles  from;  square 
chisel  mark  on  prominent  boulder  in  clearing  on  right 
and  60  feet  from  road,  150  feet  €(outh  of  log  house 1,728.69 

North  rivef ,  three  and  three  quarters  miles  firom ;  (square 
chisel  mark  10  feet  beyond  the  highest  point  of  low 
outcrop  8  feet  to  right  of  and  2  feet  above  road,  25 
feet  east  of  creek  and  100  feet  east  of  wood  road  at 
top  of  slight  rise  in  flat I,75tt.l7 

Raquette  brook,  floor  of  bridge  over 1,749.49 

North  river,  four  and  one-quarter  miles  above  on  short 
flat  at  Casey^s;  square  chisel  mark  on  large 'boulder 
6  feet  broad,  3  feet  high,  40  feet  to  left  of  and  1  foot 
below  road,  8  feet  east  of  barn 1,882.15 

North  river,  four  and  three-quarters  miles  from,  square 
chisel  mark  on  flat  outcrop  15  feet  to  left  of  and  level 
with  road  at  summit 1,983.05 

Five-mile  post,  20  feet  west  of;  square  chisel  mark  10 
feet  to  left  of  and  2  feet  above  road  on  outcrop 1^908.95 
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-^•rth  river,  five  and  one-half  miles  from;  square  chisel 
mark  on  rock  5  feet  to  right  of  center  of  road,  1  foot 
above  road,  40  feet  west  of  height  of  road  and  300  feet 

beyond  clearing 1,913.88 

simile  po&t^  400  feet  beyond;  square  'chisel  miark  ODi 

large  botflder  7  feet  broad,  25  feet  to  left  of  road 1,839.51 

^'o^th  river,  i»ix  and  one-third  miles  from,  on  flat  700  feet 

west  of  log  bam;  square  dhisel  mark  on  boulder  10  feet 

broad,  6  feet  to  right  of  and  3  feet  above  center  of  road,    1,788.74 

f^ren^le  post,  500  feet  beyond;  square  chisel  mark  on 

rock  6  feet  broad  and  10  feet  to  right  of  road  at  height 

of  land 1,803.37 

backer's  (Fred.)  house^  northeast   corner  of;   40  feet 
northeast  of;  square  chisel  mark  on  rock  10  feet  to 

.left  of  road 1,814.44 

Bgbt-mile  post,  300  feet  west  of;  point  in  highest  part 
of  square  chisel  mark  on  rock  8  feet  left  of  road  and 
^  feet  above  road;  4  feet  east  of  this  rock  is  another 
fock  one  and  one-half  feet  higher;  axsross  road  is  .a 
boulder  18  feet  long,  10  feet  broad  and  12  feet  high . .  1,755.20 
^orth  river,  eig'ht  and  one-half  miles  at  easrt  foot  of  Step- 
stone  hill ;  rock  4  feet  high  2  feet  above  road  marked 

with  a  chiseled  circle  and  "  B.  M.  108  " 1,747.74 

^'orth  river,  nine  and  one-edghth  miles  from;  square 
chisel  mark  on  projection  at  base  of  outcrop  on  north 
«ifc,  40  feet  to  left  of  road,  50  feet  from  well^  75  feet 

berond  hoMe 1,887.48 

^t,  500  feet  west  of  house,  15  feet  ibeyond  farm  road, 
fock  10  feet  rig»ht  of  and  2  feet  above  road,  marked 
«^tli  diaaeled  circle,  also  on  back  of  rock  "  B.  M.  107."    i,863.10 
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Spring's  white  house,  copper  bolt  soutlheast  of;  in  out- 

<irop  In  front  of  log  house,  10  feet  to  left  of  and  2  feet 

I 

above  road;  bolt  is  marked  "  U.  S.  G.  S.  B.  M.  1,834 

Ft " 1,828.8» 

Spring's  white  house,  200  feet  'beyomd  at  junction  or 
road  to  Ponds  with  naain  toad;  square  chSisel  imsafk 
on  boulder  15x15  by  6  feet  in  northwest  eomer  or 
roads 1,808.5& 

Hamilton  County. 

McGinn's  (John)  house,  opposite  road  running  soutih 
from;  square  chfisel  mark  on  boulder  15  feet  to  right 
of  and  level  with  road 1,801.56^ 

Indian  river  bridge,  one-eighth  mile  east  of;  near  new 
house;  rock  10  feet  broad  12  feet  to  left  of  and  4  feet 
above  road,  marked  with  circle  and  "  C  "  aliso  "  S.  P; " 
elevation  of  point  in  circle 1,622.20 

Indian  river  bridge,  floor  of 1,599.09 

Essex  County. 
Minerva  to  Aidbn  Lair. 

Minerva^  copper  plug  set  in  large  boulder  at  north  end 
of  picket  fence  southeast  of  Kellogg  House;  said  boul- 
der is  a;bout  15  feet  to  the  right  of  and  1.5  feet  above 
road,  and  the  bolt  is  marked  "  U.  S.  G.  S.,  1,393  Pt. 
B.  M." ! 1,387.840> 

Minerva,  200  feet  east  of  south  of  Jones'  store;  boulder 
6  feet  to  right  of  and  1.2  feet  above  center  of  road^ 
marked  with  chiseled  circle  and  figures  "  23  " 1,353.90 
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-iuerva,  three-fourths  mile  northwest  of  and  one-fourth 
xile  south  of  round  iron  watering  trough;  boulder  5 
fe^t  to  right  of  and  1  foot  above  center  of  road,  at 
junction  with  road  leading  to  left,  marked  with  chis- 
^ed  circle  and  "  B.  M.  24  " 1,432.82 

^nenra,  one  mile  northwest  of  Kellogg  House;  boulder 
10  feet  to  left  of  road  and  2.1  feet  above  road  mark, 
chiseled  circle  and  "  B.  M.  25  feet." 1,468.78 

Hiaerva,  one  and  three-fourths  miles  north  of  Kellogg 
House  at  junction  with  road  to  North  Woods  Club,  80 
ft^  east  of  south  of  schoolhouse,  copper  plub  set  in 
outcrop  26  feet  to  right  of  and  7.3  feet  above  center 
of  road,  marked  "  U.  S.  G.  S.,  1,742  Ft.  B.  M." 1,736.685 

Minerva,  two  and  three-eighths  miles  north  of  Kellogg 
House,  summit  in  road  one-eighth  mile  south  of  Rock- 
fele;  outcrop  10  feet  to  right  of  and  1.4  feet  above  road 
marked  with  chiseled  circle  and  "  B.  M.  28." 1,795.76 

^•nerva,  two  and  five-eighths  miles  north  of  Kellogg 
House  and  one-eighth  mile  north  of  Rockdale;  outcrop 
M  feet  to  left  of  and  5  feet  above  road,  marked  with 
chiseled  square 1,800.24 

•^iden  Lair,  two  and  one-half  miles  south  of  and  one- 
half  mile  south  of  junction  of  road  to  R-oreas  river 
'^low);  outcrop  9  feet  to  left  of  and  1.6^  feet  above 
center  of  road,  mark,  a  chiseled  circle  and  "  B.  M.  34  "    1,960.27 

•^ifei  Lair,  2  miles  south  of  near  junction  of  old 
^Ddleton  road  to  Boreas  river;  outcrop  8  feet  to  left 
of  and  1.8  feet  above  at  summit  in  long  rise  in  road; 
tt^rk,  chiseled  circle  and  "  B.  M.  35  " 1,898.81 
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Aiden  Lair,  three-fourths  mile  south  of  and  400  feet 
south  of  junction  of  path  leading  to  Balfour  pond; 
boulder  10  feet  to  right  of  road  at  point  about  10  feet 
south  of  pole  culvert;  square  chisel  mark 1,797 »67 

Aiden  Lair  lodge,  50  feet  southeast  of;  copper  plug  in 

boulder,  marked  "  U.  S.  G.  S.,  1,659  Ft.  B.  M." 1,653.8S 

Aiden  Lair  to  Newoomb. 

Aiden  Lair  lodge,  three-fourths  mile  from;  boulder  6 
feet  to  left  of  and  1.8  feet  above  center  of  road,  mark, 
a  chiseled  circle  and  figures  "  41 " 1,686.15 

Boreas  river  bridge,  530  feet  beyond;  square  chisel 
mark  on  outcrop  8  feet  to  left  and  2  feet  above  center 
of  road 1,632.38 

Mile  post  marked  "  25  miles  to  Long  lake/'  750  feet  be- 
yond; square  chisel  mark  on  boulder  10  feet  to  right 
of  and  0.1  foot  above  center  of  road,  near  top  of  long 
rise  in  road 1,753.25 

Kays'  house  (Wm.  L.),  one-half  mile  back  from;  rock 
outcrop  9  feet  to  right  of  and  1  foot  above  center  of 
road  mark,  a  chiseled  circle  and  "  B.  M.  46  " 1^800.64 

Kays'  house  (Wm.  L.),  schoolhouse  north  of;  100  feet 
west  of  north  of  schoolhouse;  square  chisel  mark  on 
outcrop  6  feet  to  right  of  and  1  foot  above  center  of 
road 1J01.78 

Van  der  Whacker  brook,  175  feet  north  of;  boulder  6  feet 
to  rig'ht  of  and  3.4  feet  above  center  of  road,  mark,  a 
chiseled  circle  and  figures  "  48  " 1,612.84 
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■  n  der  Whacker  brook,  outcrop  6  feet  to  left  of  and  0.3 
:'eet  above  center  of  road  at  summit  of  long  rise  west 
of;  lOO  feet  bact from  23-mile  post;  mark,  a  chiseled 
:ircle  and  "  B.  M.  49  " 1,751.85 

It^nty-three-mile  post,  boulder  .one-half  mile  north  of; 
^  feet  to  right  of  and  1.7  feef  a:bove  center  of  road; 
niark,  a  chiseled  circle  and  "  B.  M.  50  " 1,753.38 

HaTron's  house  (Daniel),  560  feet  southeast  of;  square 
chisel  mark  on  large  boulder  14  feet  to  right  of  and  6.3 
to  above  center  of  road 1,785.27 

Havron*8  house  (Daniel),  five-eighths  mile  beyond;  cop- 
per plug  in  large  boulder  12  feet  to  left  of  and  2.8  feet 
above  center  of  road,  marked  "  U.  8.  G.  S.,  1,737  Ft. 
B.M." 1,731.946 

'ahawus  short  cut^  1,000  feet  back  from;  opposite  barn 
oa  right  of  road;  square  chisel  mark  on  outcrop  8  feet 
to  left  of  and  0.2  feet  above  center  of  road 1,662.70 

*  bawus,  one-fourth  mile  west  of  fork  of  road  to ;  square 
«bigel  mark  on  large  boulder  7  feet  to  left  of  and  2.7 
^eet  above  center  of  road,  60  feet  east  of  bridge  over 
Hvslop  brook 1,636.54  . 

^'arker'g  (Samuel),  house;  square  chisel  mark  on  boulder 
opposite;  12  feet  to  left  of  and  3.7  feet  above  center  of 
foad '. 1,660.06 

Nineteen-mile  post,  three-eighths  mile  beyond;  square 
•hisel  mark  on  boulder  11  feet  to  right  of  and  1  foot 
above  center  of  road  at  top  of  small  rise 1,653.84 

feles'  (Wm.)  house,  300  feet  northwest  of;  square  chisel 
tnark  on  large  boulder  8  feet  to  right  of  and  7.1  feet 
iboTe  center  of  road 1,674.99 
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Seventeen-mile  post;  square  chisel  mark  on  boulder 
near  fence  in  front  of  log  house  on  right  of  road 1,582.34 

Hudson  riven  bridge,  square  chisel  mark  on  top  of  cop- 
ing at  down-stream  end  of  west  abutment 1,562.50 

Sibley's  garden,  west  of  house;  square  chisel  mark  on 
boulder  at  southwest  comer  of,  between  fence  and 
road 1,589.30 

Newcomb,  copper  plug  in  outcrop  85  feet  northeast  of 
door  of  Methodist  church,  16  feet  to  left  of  and  1.3  feet 
above  center  of  road,  marked  "  U.  S.  G.  S.,  1^640  Ft. 
B.  M." 1,636.135 

New  comb  hotel,  one-eighth  mile  northeast  of;  square 
chisel  mark  on  up-stream  end  of  east  abutment  of  iron 
bridge  over  creek ' 1,560.63 

Newcomb  to  Hamilton — Essex  County  Line. 

Newcomb  hotel,  three-fourths  mile  west  of;  square  chisel 
mark  on  boulder  7  feet  to  right  of  and  0.1  foot  above 
center  of  road  at  end  of  clearing 1,616.42 

Cemetery,  near  summit,  one-fourth  mile  west  of;  square 
chisel  mark  on  boulder  7  feet  to  right  of  and  25  feet 
above  center  of  road 1,639.96 

Beldin's  (Abner)  house,  460  feet  back  from;  square  chisel 
mark  on  large  boulder  14  feet  to  right  of  and  3.8 
feet  above  center  of  road 1.598.56 

Beldin's  (Abner)  house,  copper  bolt  near  on  above  de- 
scribed boulder,  mark  "U.  S.  G.  S.,  1,603  Ft.  B.  M."    1,598.304 

Schoolhouse,  one-fourth  mile  back  from;  square  chisel 
mark  on  boulder  8  feet  to  left  of  and  0.4  foot  above 
center  of  road,  550  feet  beyond  white  frame  house  on 
right  of  road 1,628.60 
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* V^ldon's  house,  one-eighth  mile  beyond;  square  chisel 
mark  on  outcrop^  6  feet  to  right  of  and  1  foot  ahove 
•enter  of  road,  840  feet  beyond  bridge  over  brooik. . .     1,580.02 

JyPad  pond;  square  chisel  mark  on  flat  boulder  8  feet 
to  right  of  and  0.3  foot  above  center  of  main  road  at 
janction  with  road : 1,671.97 

Is^xHamilton  county  line,  seven-eighths  mile  west  of 
<jf ;  copper  plug  in  boulder  12  feet  left  of  and  3.5  feet 
above  center  of  road,  marked  ''  U.  S.  G.  S.,  1,696  Ft. 
B.  M." 1,693.058 

feux  River  Bridge,  One  and  One-quarter  Miles  East  op 
Indian  Lake  Village,  via.  Trail  to  Gooley's  at,  to  Mouth 
OF  Indian  River. 

•tdian  river  (Hamilton  county)  bridge,  west  abutment; 
3<]uare  chisel  mark  near  front  angle  of  coping  on  up- 
•stream  end 1,596.61 

ilain  road,  one-half  male  from;  outcrop  40  feet  to  right 
of  road  near  small  'bush  surrounded  by  stones,  square 
<^hi3el  imark  on  southeast  end 1,607.72 

^ia  road,  one  and  one-quarter  miles  from;  square 
chisel  mark  on  boulder  6  feeit  to  right  of  and  15  feet 
aorth  of  blazed  bfiroh  itree 1,623.67 

^'-a  poad,  one  and'  one-quarter  miles  from ;  square  chisel 
2^k  on  northerly  of  two  iboujMers  10  feet  to  right 
of  road 1,610  32 

^in  road,  one  and  three-eighths  miles  from;  square 
flwl  mark  on  out<5rop  5  feet  to  left  of  road 1,642.22 
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Essex  County. 

Main  road,  one  and  seven-eighths  miles  from;  square 
chisel  mark  on  boulder  5  feet  to  left  of  and  6  feet 
northeast  of  blazed  maple  tree 1,621.49 

Madn  road,  two  and  one-quarter  mdles:  from;  square 
chdsel  mark  on  outcrop  6.5  feet  to  right  of  and'  3  feet 
above  cemteir  of  road 1,645.23 

Main  road,  two  and  three-quarters  miles  from;  square 
chisel  mark  on  silantnng  outcrop  6  feet  to  right  of  and 
1.7  feet  above  center  of  road  in  small  'clearing;. : . .     1,541.32 

Main  road,  three  and  three-eig-hths  miles  friOm;  square 
ohi«el  mark  on  north  half  of  large  split  boulder  12.5 
feet  to  left  of  and  8.4  feet  "above  center  of  road- 1,523.78 

Hudson  river,  souithwest  ibank,  junction  of  with  nort*v 
bank  of  Indian  river;  circular  chisel  mark  and  letter 
'*  S  "  on  large  boulder 1,423.15 

Mouth  op  Indian  River  to  Chain  Lakes. 

Gooley's  boathouse,  junction  of  trail  from,  with  west 
bank  of  Hudison  river;  boulder  marked  with  c>M<seled 
drole  and  letter  "  V  " 1,429.16 

Gooley's,  one-quainter  of  a  mile  north  of;  square  chisel 
mark  on  boulder  9  feet  to  left  of  and  3.7  feet  above 
center  of  road^  300  feet  south  of  log  barn  on  lefit  of 
road 1,536.04 

Gooley's,  threeeighths  of  a  mile  beyond ;  square  chisel 
miajrk  on  boulder  5  feet  to  right  of  and  2.9  feet  above 
center  of  road,  260  feet  beyond  blazed  poplar  tree 
marked  "  A  "  on  right  of  road 1,569.63 
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'Mey%  ome  and  ome-e&gbtb  wnlea  bejond;  'boulder  5 
feet  to  ri^bt  of  and  3.3  feet  above  cei^ter  of  road,  8 
feet  bejoodi  stream,  matrked  witb  chiseled  circle  and 
letter  "C 1,603.65 

'yyikfs,  one  and'  ATeeigtbtbe  imilefii  ibe^^ond;  square 
diifiel  mark  on  boulder  15  feet  to  left  of  and  0.6  feet 
above  center  of  road,  10  feet  isouitbeast  of  small 
pc^plar  tree  and  13  feet  west  of  south  of  amall  fir 
tree. 1,682.15 

Vjoley'fl,  oiie  and  three-quarters  imdles  beyond;  square 
diisd  mark  and  letter  "  Y  "  on  boulder  12  feet  to 
right  of  and  7.3  feet  above  center  of  road,  at  junction, 
with  road  leading  to  Mud  pond 1,645.05 

Cedar  river,  south  bank  of  20  feet  southwest  of  ferry 
on  road  to  Obaiin  lakes;  copper  plug  in  outcrop 
marked  "  U.  S.  G.  8.,  1,549  Ft.  B.  M." 1,543.434 

Hamilton  Oounty. 

War  river,  one  and  one-quarter  miles  beyond;  square 
chi«el  mark  oa  iboulder  9  feet  to  right  of  and  4  feet 

•^ve  center  of  road^  3  feet  -soQthwest  of  blazed 

maple  tree  marked  "  D  " 1,563.32 

^^C'iar river,  one  aoud  seven-eighths  mile«  from;  square 
<ihiBel  mark  on  <boa'lder  6  feet  to  right  of  and  2.6  feet 
above  center  of  road,  7  feet  southwest  of  blazed  hem- 
lock      1,713.83 

^n  lakes,  third  of;  icoppep  plug  (in  outopop  50  feet 
^rom  and  12  feet  above  water  eutrface,  and  1,100  feet 
Wrthwest  of  Ibotel 1,609.624 


96  Annual  Bbport  op  thb 


Mouth  of  Indian  River  to  North  Woods  Club. 

Hudson  river,  southwest  bank,  junction  of,  with  north- 
west  bank  of  Indian  river;  copper  plug,  set  in  recess 
at  upper  southwest  comer  of  boulder,  marked  "  U.  S. 
G.  S.,  1,428  Ft.  B.  M." l,422.Ti 

Indian  river,  five-eighths  of  a  mile  from  mouth  of  it; 
boulder  3  feet  to  left  of  and  2.3  feet  above  center  of 
path  and  800  feet  east  of  brook  flowing  west,  marked 
with  chiseled  circle  and  letter  "  N." 1,643.2S 

Indian  river,  1  mile  from  mouth  of;  square  chisel  mark 
on  outcrop  crossing  path  6  feet  southeast  of  blazed 
birch  tree 1,677.50 

Indian  river,  one  and  one-quarter  miles  from  mouth  of; 
square  chisel  mark  and  letter  "A"  on  west  end  of 
boulder,  12  feet  to  left  of  and  4  feet  above  center 
of  path,  2  feet  southeast  of  one  and  6  feet  west  of  a 
second  blazed  maple  tree 1,643.69 

Indian  river,  one  and  three-eighths  miles  from  mouth 
of;  boulder  8  feet  to  right  of  and  2.7  feet  above  center 
of  path,  marked  with  chiseled  circle  "A." 1,636.13 

Indian  river,  one  and  one-half  miles  from  mouth  of;  on 
boulder  5  feet  to  right  of  and  2.2  feet  above  center  of 
path,  mark,  chisel  circle,  "  B." 1,609.90 

Dunk  pond,  outlet  of;  boulder  in  center  of  path,  mark, 
chisel  square 1,545.19 

Indian  river,  2  miles  from  mouth  of;  boulder  4  feet  to 
left  of  and  1  foot  above  center  of  path ;  mark,  chiseled: 
:  circle  and  letter  "  C3  " 1,616.40 
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bdiaii  river,  two  and  three-eighths  miles  fpom;  square 
clilsel  mark  on  boulder  1  foot  to  right  of  and  0.7  foot 
above  center  of  path,  30  feet  north  of  crossing  of 
brook 1,683.36 

Cedar  pond  trail,  junction  of  path  with;  boulder  3  feet 
to  left  of  and  1  foot  above,  marked  with  chiseled  cir- 
cle and  letter  "  D2." 1,706.43 

Indian  river^  two  and  five-eighths  miles  from  molith  of; 
square  chisel  mark  on  southeast  end  of  boulder  at 
brook,  15  feet  to  left  of  and  4  feet  above  center  of 
path 1,703.84 

Indian  river,  two  and  three-fourths  miles  from  mouth 
of;  boulder  3  feet  to  left  of,  and  1.8  feet  above  center 
of  path;  marked  with  chiseled  circle  and  letter  "  El."    1,738.73 

Sorth  Woods  clubhouse,  one-half  mile  back  from; 
boulder  at  edge  of  clearing;  mark,  chiseled  circle  and 
letter  "  Fl " 1,779.07 

North  Woods  Club  to  Moose  Pond  Club,  via 

Natb  Pond. 

Sorth  Woods  clubhouse,  boulder  200  feet  northeast 
of;  copper  plug  marked  "  U.  S.  G.  S.,  1,769  Ft.  B.  M."    1,763.656 

Korth  Woodfi  clubhouse,  200  feet  northeast  of;  boulder 
with  copper  plug  described  above,  at  point  marked 
with  chiseled  circle  and  letter  "  Gl " 1,763.70 

^'orth  Woods  clubhouse^  one-third  mile  east  of;  boulder 
S  feet  to  the  left  of  and  0.8  feet  above  center  of  road 
at  end  of  clearing ;  marked  with  chiseled  circle  and 
letter  "HI *' 1,812.38 

r 
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North  Woods  clubhouse,  three-quarters  of  a  mile  east 
of;  boulder  8  feet  to  left  of  and  8  feet  south  of 
blazed  birch  tree 1J34.94 

Mink  pond  outlet,  450  feet  southeast  of  bridge  o^ver; 
square  chisel  mark  on  boulder  4  feet  to  left  of  and 
1  foot  above  center  of  road 1,700.38 

Mink  pond  outlet,  one-quarter  of  a  mile  east  of;  boulder 
10  feet  to  left  of  and  1.8  above  center  of  road;  mark,  a 
chiseled  circle  and  letter  "  Kl  " 1,698.53 

Mink  and  Thumb  ponds,  junction  of  trail  to,  with  car- 
riage road;  square  chisel  mark  on  boulder  5  feet  to 
left  of  and  1  foot  above  center  of  road,  12  feet  south- 
west of  blazed  elm  tree 1,644.53 

North  Woods  clubroad,  one-quarter  of  a  mile  from; 
square  chisel  mark  on  westernmost  of  two  boulders, 
15  feet  to  right  of  and  1.8  feet  above  center  of  path, 
between  two  blazed  birch  trees 1,701.83 

North  Wood's  »clubroad.  one-half  mile  "beyond;  square 
chisel  mark  on  boulder  12  feet  to  left  of  and  1  foot 
above  center  of  path  at  top  of  rise  8  feet  south  of 
(blazed  spruce  tree 1,717.68 

Mink  and  Thumb  ponds,  20  feet  west  of  crossing  of  path 
between;  boulder  10  feet  to  right  of  and  4  feet  above 
center  of  path 1,685.18 

Thumib  pond,  boulder  at  edge  of  at  foot  of  trail  from 
Mink  pond>  marked  with  chiseled  circle  and  letters 
"FF  " 1,678.54 

North  Woods  clul)road,  one  and  three-quarters  miles 
from;  square  chisel  mark  on  east  end  of  boulder  in 
center  of  and  1.3  feet  above  trail  at  junction  with  trail 
from  right,  15  feet  «outh  of  blazed  birdh  tree 1,712.22 
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Nortli  Wt>od8  >daibroad^  one  and  seyen-eigliths  miles 
from;  square  cMsel  mark  on  boulder  in  path  90  feet 
southwest  Off  hiazed  spruce  tree 1,721.98 

Land  line,  50  feet  north  of  oroatsfing  of;  square  <^hisel 
mark  on  north  end  of  boulder  G  feet  to  left  of  and  4.2 
feet  above  center  of  path 1,782.81 

Und  line,  one-quarter  mile  beyond;  square  chisel  m<ark 
on  point  of  boulder  in  brook  to  left  of  and  0.2  feet  be- 
low center  of  path,  20  feet  northeast  of  blazed  birch 
tree  on  right  of  path  and  380  feet  bejond  old  camp  on 
left  of  path 1,826.61 

North  Woodisi  clubroad,  3  miles  from;  square  chisel 
mark  on  boulder  in  path  20  feet  west  of  north  of 
blazed  maple  tree  on  right  of  path 1,955.48 

Nate  pond  landing^  nwth  side  of  pond ;  square  chisel 
mark  on  west  end  of  flat-topped  boulder  16  feet  south- 
west of  pine  tree  bearing  sign  of  Moose  Pond  "Club . . .     2,011.45 

Nate  pond  landing,  one-quarter  mile  beyond;  boulder  3 
feet  to  right  of  and  1.3  feet  above  center  of  path,  7  feet 
east  of  south  of  blazed  beech  tree 2,105.94 

Pish  pond,  southwest  shore  of;  square  chise»l  mark  om 
boulder  at  water's  edge,  to  right  of  path 2,150.91 

Moose  Pond  clubhouse,  lOO  fetet  northwest  of;  <ciopper 
boh  in  large  boulder  by  -shore,  marked  "  U.  S.  G.  S., 
2,095  Pt.,  B.  M." 2,090.230 

MoosB  Pond  Club  to  Aidbn  Lair. 

Moose  Pond  clubhouse,  one-half  mile  from;  square 
chisel  mark  on  boulder  25  feet  to  right  of  and  2.7  feet 
below  center  of  road,  between  two  Wazed  birch  trees.    2,068.24 
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Mooee  Pond  cluibhouise,  1  milo  from;  square  cMboI 
mark  on  boulder  15  feet  to  left  of  and  5.7  feet  above 
45€nter  of  road,  6  feet  west  of  blazed  birch  and  3  feet 
southeast  of  blazed  beech 1,840.38 

Moose  Pond  clubhouse^  2  miles  from;  at  junction  of 
carriage  road  and  trail  to  Aiden  Lair;  square  chisd 
mark  on  boulder  3  feet  to  right  of  and  1.2  feet  albove 
center  of  road 1,629.76 

Moose  Pond  clubhouse,  two  and  three-eighths  miles 
from;  43quiare  .chisel  mark  on  boulder  surmounted  by 
small  blazed  balsam,  3  feet  to  right  of  and  2.2  feet 
above  center  of  path 1,629.07 

Boreas  river,  one-half  mile  from;  boulder  in  center  and 
0.4  feet  above  path,  6  feet  southeast  of  blazed  poplar 
tree 1^631.63 

Boreas  river,  800  feet  back  from;  square  chisel  mark  on 
large  boulder  10  feet  to  right  of  and  6.5  feet  above 
eenter  of  path  boulder  is  marked  "  X  "  on  side 1,571.52 

Boreas  river,  three-eighth-s  mile  east  of;  square  ohisel 
mark  on  boulder  15  feet  to  left  of  and  1.2  feet  above 
center  of  path 1,616.48 

Aiden  Lair  and  Newcomb  road,  square  chisel  mark  on 
boulder  30  feet  west  of  south  of  center  of  road,  50  feet 
southeast  of  Loveland's  barn 1,640.48 

Hamilton  County. 
Indian  Lakb  to  Obdar  Bividr. 

North  river,  500  feet  east  of  14-mile  post  from;  square 

chisel  mark  on  boulder  8  feet  to  left  of  2 . 5  feet  above 

center  of  road,  about  180  feet  east  of  bridge  over  small 

flrtream  flowing  north 1^682.48 
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Cedar  river,  iron  bridge  over;  down  stream  end  of  west 
abutment,  square  chisel  mark 1,669.47 

North  river,  185  feet  sonth  of  west  of  l&-mile  'poBt  from; 
Bqnare  chisel  mark  on  boulder  70  feet  to  right  of  and 
i.5  feet  above  center  of  road 1,682.78 

Cedar  River  House  to  Wakblby  Dam. 
Main  road,  three-quarters  of  a  mile  from;  square  chisel 
mark  on  boulder  20  feet  to  right  of  and  1.7  feet  above 

center  of  road,  275  feet  back  from  small  stream 1,693.77 

Main  road,  one  and  three-quarters  miles  from;  square 
chisel  mark  on  boulder  6  feet  to  left  of  and  4.7  feet 

above  center  of  road 1,743.11 

Main  road,  3  miles  from;  square  chisel  mark  on 
boulder  30  feet  to  right  of  and  2.6  feet  above  center 
of  road,  365  feet  back  from  log  house  on  left  of  road. .  1,772.63 
Main  road,  three  and  seven-eighths  miles  from;  square 
chisel  mark  on  outcrop  8  feet  to  right  of  and  1.6  feet 
above  center  of  road,  210  feet  back  from  summit. . . .  1,912^28 
Main  road,  five  and  one-eight  miles  from;  square  chisel 
niark  on  large  boulder  28  feet  to  left  of  and  5.8  feet 
above  center  of  road,  500  feet  back  from-  white  frame 

•choolhouse  on  right  of  road 1,866.02 

Potter^a  house,  three-quarters  of  a  mile  beyond;  square 
chisel  mark  on  boulder  21  feet  to  left  of  and  2.9  feet 
above  center  of  road  200  feet  north  of  east  of  partly 

log  partly  frame  house  on  left  of  road 1,876.67 

^Wb  house,  three-quarters  of  a  mile  beyond  and 
•^ven  and  five-eighths  miles  from  main  road;  copper 
Plwg  set  in  boulder  15  feet  to  right  of  and  5.3  feet 
above  center  of  road,  20  feet  north  of  bridge  over 
•nioll  stream  flowing  to  left ; 1,912.616 
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Brown's  house,  one  and  one-eighth  miles  beyond;  square 
chisel  mark  on  boulder  5  feet  to  left  of  and  2.8  feet 
above  center  of  road  300  feet  beyond  summit 1,969.70 

Brown's  house,  one  and  seven-eighths  miles  beyond; 
square  chisel  mark  on  boulder  7  feet  to  right  of  and 

3.5  above  center  of  road,  50  feet  northeast  of  pole 

bridge  over  brook  flowing  to  left 2,03-2.36 

Brown's  house,  two  and  seven-eighths  miles  beyond; 
square  chisel  mark  on  boulder  7  feet  to  right  of  and 
3.9  feet  above  center  of  road,  7  feet  southeast  of 

blazed  beech  tree 2,083.98 

Wakeley  Pond  outlet,  12  feet  beyond  bridge  over;  square 
chisel  mark  on  boulder  4  feet  to  right  of  and  1  foot 

above  center  of  road. 2,092.85 

Wakeley  dam,  copper  plug  in  boulder  25  feet  east  of 
north  of  log  house  at ;  marked  "  U.  S.  G.  S.,  2,124  Ft. 
B.  M." 2,118.804 

ClBDAR  BlVBR  HOUSB  TO  FORBS'T  HOUSB. 

Fifteen-mile  post,  five-eighths  of  a  mile  beyond;  boulder 

7  feet  to  right  of  and  1 . 8  feet  above  center  of  road, 

square,  chisel  mark 1,750.17 

Sixteen-mile  post,  one-quarter  of  a  mile  beyond;  boulder 

8  feet  to  left  of  and  0.4  feet  above  center;  of  road, 

square  chisel  mark 1,802.96 

Seventeen-mile  post,  one-quarter  of  a  mile  beyood; 

square  chisel  mark  on  outcrop  8  feet  to  left  of  and  1 . 4 

feet  above  center  of  road 1,921.43 

Seventeen-mile  post,  seven-eights  mile  beyond;  square 

chisel    mark   on   bouldler   14   feet  to   left  of   and 

3.6  feet  above  center  of  road 1,894.62 
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Ogheen-mile  jxyst,  one-half  mile  beyond;  square  chisel 
mark  on  boalder  9  feet  to  right  of  and  3.8  feet  above 
center  of  road 1,891.67 

Eighteen-nrile  post,  1  mile  beyond!;  square  dhisel  mark 
on  boulder  7  feet  to  left  of  and  2.8  feet  above  center 
of  road,  190  feet  'baJck  from. brook  flowing  to  right. . .     1,772.95 

Forest  House,  19f  miles  from  North  raver;  copper  plug 
in  outcrop  25  feet  to  north  of  west  of  northwest  corner 
of  barroom,  marked  "  U.  S.  G.  S.,  1,941  Ft  .B.  M.". . . .     1,936.285 

Forest  House  to  .Blub  Mountain  Lake. 

Denmark's  House,  300  feet  southeast  of;  30|  miles  from 
North  river;  square  chisel  mark  on  boulder  16  feet  to 
right  of  and  3.4  feet  above  -center  of  road 1,874.73 

Xorth  river,  21 J  males  from;  -square  dhisel  mark  on 

boulder  7  feet  to  right  of  and'  0.9  feet  above  center  of 

road 1,774.28 

Bock  river,  bridge  over,  21f  males  from  North!  river; 
square  chisel  mark  on  downstream  end  of  easterly 
abutment 1,773.61 

Northj  river,  23 J  miles  from;  square  'ohisel  mark  on 
brge  boulder,  12  feet  to  left  of  and  2.4  feet  above 
center  of  road,  at  point  otf  crossing  of  swamp 1,772.28 

Blue  Mountain  Lake  House,  eeven'^igihth  miles  back 
^rom;  square  dhisel  mark  in  recess,  westerly  end  of 
large  boulder  7  feet  to  rigJht  of  and  2.6  feet  above 
center  of  road  at  point  125  feet  southeast  of  junction 
0^  main  road  and  road  leaiding  to  Prospect  House 1,785.99 
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Blub  Mountain  Lakb  to  Long  Lakb. 

Bine  Mountain  lake,  foundation*  of  new  schoolhouae; 
cross  in  copper  tablet  set  in  second  stone  from  south- 
west comer  of  second  course  from  top,  marked 
"  1810  " 1,804.760 

Blue  Mountain  lake  schoolhouse,  five-eighths  of  a  mile 
beyond;  square  chisel  mark  on  bouMer  7  feet  to  left  of 
and  3  feet  above  center  of  road,  65  feet  back  from 
watering  trough  on  right 1,939.06 

Blue  Mountain  lake  schoolbouse,  jone  and  one-eighth 
miles  from;  square  chisel  mark  on  boulder  15  feet  to 
right  of  and  0.3  feet  above  center  of  road,  opposite 
Duprez's  house 2,162.96 

Blue  Mountain  lake  schoolhouse,  one  and  five-eighths 
imiles  from;  square  chisel  mark  on  boulder  6  feet  to 
left  of  and  1 . 5  feet  above  center  of  road,  75  feet  be- 
yond small  stream  flowing  to  left 2,072.72 

Blue  Mountain  lake  schoolhouse,  two  andl  one-quarter 
miles  from;  square  chisel  mark  on  boulder  8  feet  to 
right  of  and  1.9  feet  above  center  of  road  about  850 
feet  beyond  brook  flowing  to  left 2,071.66 

Bennett's  house,  three-eighths  of  a  mile  beyond;  square 
chisel  mark  on  boulder  8  feet  to  left  of  and  1  foot 
above  center  of  road 1,946.96 

Salmon  river,  one-eighth  of  a  mile  beyond;  square  chisel 
mark  on  boulder  6  feet  to  right  of  and  2.8  feet  above 
center  of  road 1,821.09 
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|5fe]nH>n  river,  three-quarters  of  a  mile  beyond;  square 

I  chisel  mark  on  boulder  8  feet  to  left  of  and  2.1  feet 
above  center  of  road,  515  feet  bejond  small  stream 
lowing  to  left  and  138  paces  back  from  6-mile  post. . .     1,797.36 

Long  lake,  five  and  one-half  miles  from;  copper  plug  in 
boulder  12  feet  to  left  of  and  2 . 1  feet  above  center  of 
road,  marked  "  U.  S.  G.  S.,  1,855  Ft  B.  M." 1,850.247 

Uglake,  four  and  three-quarter  miles  from;  square 
chisel  mark  on  boulder  11  feet  to  left  of  center  of  road, 
35  feet  beyond  brook  flowing  to  left 1,781.59 

Long  lake,  four  and  one-half  miles  from ;  square  chisel 
mark  on  outcrop  6  feet  to  left  of  and  0.4  feet  above 
center  of  road,  75  feet  back  from  ledge  on  left 1,818.34 

Wig  lake,  three  and  one-half  miles  from;  square  chisel 
mark  on  large  boulder  near  fence,  500  feet  east  of 
Soirth  Grove  House 1,671J21 

T!iree>imlie  post,  410  feet  beyond ;  square  chisel 
mark  on  projecting  stone  at  northerly  comer  of 
foundation  of  red-roofed  frame  house  on  right  of  road .     1,727.43 

^^  lake,  one  and!  seven-eighths  miles  from;  squaref 
driiel  mark  on  outcrop  7  feet  to  right  of  and  2 . 2  feet 
*boTe  center  of  road,  100  feet  beyond  log  house  on 

ri«fct 1,670.68 

^Dg  lake,  one  And  one-quarter  miles  from ;  square  chisel 
nark  on  boulder  8  feet  to  left  of  and  0 . 7  feet  above 
^ter  of  road,  325  feet  beyond  brook  flowing  to  left. .  1,663.62 
^g  lake,  260  feet  west  of  Sabattis'  two-storied  frame 
fconse;  copper  plug,  set  in  west  end  of  outcrop,  130  feet 
to  left  of  center  of  road,  marked  "  U.  S.  G.  S.,  1,663 
^  B.  M.^' 1,657.769 
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Long  Lake  to  Hamilton  —  Essex  County  Line. 

Long  lake,  one-half  mile  east  of;  square  chisel  mark  on 
boulder  11  feet  to  left  of  and  7  feet  above  center  of 
road,  100  feet  northeast  of  Shaw's  sawmill 1,739.10 

Long  lake,  one  and  one-half  miles  east  of;  square  chisel 
mark  on  boulder  30  feet  to  left  of  and  6  feet  above 
center  of  road,  125  feet  south  of  east  of  schoolhouse. .     1,780.03 

Long  liake,  two  and  one-efiig(h<ths  miles  east  of;  square 
lohisel  mark  on  boulder  10  feet  to  right  of  and  3.7 
feet  above  center  of  road,  25  feet  'beyond  plank 
culvert 1,861.22 

Long  laike,  two  and  five-eightha  milee  from;  square 
ohisd  mark  on  bouildier  8  feet  to  right  of  and  3  feet 
above  center  of  road^  125  feet  ibeyond  pole  culvert 
over  drain' 1,800.53 

Long  lake,  three  and  three-eighthsi  males  east  of;  square 
chisel  mark  and  letter  "A"  on  boulder  12  feet  to 
left  of  and  2.1  feet  above  -center  of  road 1,874.58 

Pour-mile  post,  35  feet  back  from ;  copper  plug  set  in 
ioutcjTop  14  feet  to  rfight  of  and  2.5  feet  above  oen»ter 
of  road,  marked  "  U.  S.  G.  S.,  1,863  Ft.  B.  M." 1^857.549 

Ix>ng  lake,  four  and  flve^eightlhs'  miles  from;  eqqare 
chisel  mark  on  boulder  6  feet  to  right  of  and  1.7  feet 
above  center  of  road 1,794.47 

Long  lake,  five  and  one-half  miles  east  of;  square  chisel 
mark  on  boulder  22  feet  to  left  of  and  1.7  feet  below 
center  of  road,  275  feet  beyond'  small  brook  flowing 
to  left 1,840.08 
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j^ix-mile  post,  65  feet  east  of;  square  -chisel  mark  om 
boulder  6  feet  to  r%ht  of  and  0.9  feet  above  center 
of  rood 1,837.89 

vren^ni'le  post,  200  feet  east  of;  square  iGbi«el  mark 
on  bou'lder  18  feet  to  left  of  and  12  feet  above  cenrter 
of  road 1,782.74 

LoQg  lake,  seyen  and  five-efighths  miles  east  of;  square 
chifiel  mark  <m  boulder  6  feet  to  right  of  and  2.8  feet 
above  cemter  of  road,  685  feet  ea^t  of  •culvert  over 
small  stream  flowing  to  left 1,749.72 

Indian  Biybr  to  U.  S.  G.  S.,  Ooppbe  Bolt,  B.  M.,  South  of 

Village  of  Indian  Lakb. 

Indian  River  bridge,  west  ajbntment,  up  stream  end 
near  froat  angle  of  oopdng;  square  cM&el  mark 1,596.61 

^'orth  dver,  tweilve  and  oneshalf  milee  from;  square 
ehisel  mark  on*  west  end  of  quartz  ouliorop  12  feet 
to  right  of  road,  76  fee*t  eaj&t  of  ibrook 1,638.73 

Lake  Tillage;  isquare  cbieel  mark  om  long 
booHer  10  feet  to  night  of  road,  250  feet  west  of  top 
M  hill  and  10  feet  from  iflif th  tree  in  rowi  north  of 

wad,  counting  fromi  east 1,728.81 

I&£aa  Lake  village,  oneshalf  of  a  tmiile  from,  on  road 
to  Indian  lake  (Sabael  postoffice);  weeit  end  of 
"Booth,  sloping  oultcrop  75  feet  ia  length,  10  feet 
^fom  road  and  20  feet  east  of  elm  tree,  8  inches  in 
Sameter,  copper  bolt,  marked!  "  U.  S.  G.  S.,  1,793 
Ft.  B.  M'." 1,787.638 
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XTTICA  SHEET. 

The  elevations  in  the  following  list  are  based  on  a  bronze  tablet 
set  in  the  masonry  wall  of  the  United  States  postoffice  building 
in  Utica,  marked  "  U.  S.  Geological  Survey.  Elevation  419  feet. 
B.  M."  The  elevation  of  this  ibenchmark  above  mean  sea  level  is 
gotten  from  the  nearest  permanent  benchmark  of  the  State  canals. 
As  reduced  in  accordance  with  the  latest  information,  the  height 
of  this  benchmark  is  417.516  feet.  The  leveling  was  done  by 
Messrs.  A.  B.  Pomme,  levelman,  and  J.  G.  Tyssowski,  rodman, 
under  the  direction  of  Mr.  J.  H.  Jennings,  topographer. 

Utica  Atlas  Sheet 

Portions  of  Oneida  and  Herkimer  Counties. 

Utica,  Whitesboro  and  Genesee  streets,  southwest  cor- 
ner; top  of  westerly  capbolt  on  hydrant 415.69 

Ulica,  D.  L.  &  W.  R.  R.  station;  top  of  doorsill,  south- 
east comer  of  corner  door 409.49 

Utica,  North  Genesee  street,  No.  218;  water  table  south- 
west corner  of  brick  ibuilding 410.30 

Utica  i)ostoffice,  bronze  tablet  west  of  east  basement 
door,  rear  of  building,  marked  "  U.  S.  Geological  Sur- 
vey.   B.  M.    Elevation  419  feet " 417.516 

Utica,  Webster  avenue  and  Albany  street;  top  of  most 
southerly  capbolt  on  hydrant ,       495.49 

Utica,  Albany  and  Elizabeth  streets;  top  of  southerly 
capbolt  of  hydrant 462.80 

Utica,  Albany  and  Bacon  streets;  top  of  most  southerfy 
capbolt  of  hydrant 546.22 
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rdca,  Albany  street  and  Tilden  avenue;  top  of  hydrant, 
*^City  benchmark,  548.03" 548.41 

I'dea,  Albany  street  and  Welsh  Bush  road;  eilectrto 
light  tower,  top  of  second  step  from  bottom 525.68 

rtica,  Albany  street;  stardh  factory  creek;  stone  arch 
bridge,  north  abutment  west  wing,  on  northeast  cor- 
ner of  top  step 523.40 

Ctica,  D.  L.  &  W.,  and  R.,  W.  &  O.  B.  Bjs  northwest 
comer  of  foundation  of  northwest  pier.  (New  York  C. 
&  H.  R.  R.  R  eievatlon,  406.964) 409.10 

rtica,  N.  Y.  C.  &  H.  B.  R.  R.  bridge  No.  501,  at  Starch 
factory  creek;  south  end  of  coping,  west  abutment. 
Railroad  elevation,  404.477 406.66 

I'tica,  North  Genesee  street;  top  of  south  end  of  west 
Pail,  Deerfield  street  car  track 410.25 

Town  of  Frankfort,  Herkimer  Ck>imty. 
Albany  Plank  Road. 

Albany  plank  road,  Herkimer  and  Oneida  county  line 
monument,  marked  on  north  side  1889,  on  east  side 
**  H "  and  on  west  side  "  O,"  the  south  side  being 
blank;  arrow  and  drill  hole  on  top 695.17 

Albany  plank  road,  James  McLaughlin's  house^  top  of 
bitching  post  in  front  of 824.94 

Albany  plank  road;  road  forks  east  and  southeast;  high- 
est point  on  capstone  at  west  side  of  upx)er  end  of 
culvert 886.78 

Albany  plank  rotetd,  on  road  southeast ;  nail  in  wild  ap- 
ple tree  75  feet  south  of  culvert 889.64 
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Albany  plank  road,  Joseph  Cooper'»  house  (occupied  by 
Mr.  Easterman) ;  nail  in  east  side  of  wild  cherry  tree 
on  east  side  of  road,  north  of  house  near  fence 991.95 

Albany  plank  road,  crossing  of  Marsh  road;  highest 
point  on  southeast  corner  of  capstone  of  culvert 
northeast  from  schoolhouse 984.10 

Albany  plank  road,  road  west,  nail  in  root  of  black  ash 
tree,  below  blaze  with  three  hacks,  east  side  of  road. .     1,288.89 

Frankfort  Hill  postoffice^  southeast  corner  of  piazza 
opposite  road  east 1,332.10 

Stewart's  Corners,  church,  northwest  corner  of  top 
step  at  front  entrance,  2  inches  from  building 1,361.51 

Stbwart's  Corners  to  Motbr  Crbsk. 

Rushmer  road,  copper  bolt  in  boulder  east  of  first  bam 
east  of  Stewart's  Corners,  between  third  and  fourth 
telegraph  poles  east  of  bam,  Nos.  9588  and  9587;  boul- 
der lies  half  in  road  and  half  in  field,  and  ccVpperbolt 
is  marked  "  U.  S.  G.  S.,  1,380  feet  B.  M." 1,378.914 

Bushmer  road,  crossmark  chiseled  in  cornerstone  of 
stone  fence,  westernmost  corner  of  road  coming  in  . 
from  the  south 1^68.49 

Rushmer  road,  northeast  comer  of  road  to  north,  nail 
in  root  of  large  hard  maple  tree 1,182.89 

Brick  school  house,  I>istrict  No.  8,  square  chisel  mark 
northwest  comer  of  doorsill 1^092.55 

Moyer  Creek  road,  John  Bouck's  house,  600  feet  east  of; 
square  chisel  mark  and  letters  '^  B.  M."  on  boulder 
on  north  side  of  driyeway  of  road 1,069.91 
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Mojer  creek  gnlf  road,  square  chisel  mark  on  top  of 
bonlder,  with  "  M  "  chiseled  on  south  side,  near  east 
side  of  road  on  side  hill,  near  two  small  blazed  butter- 
nuts, and  50  feet  north  of  large  blazed  butternut  with 

three  hacks 997.96 

Mover  creek  gulf    road^  bent  nail  easit  end    of  south 

sleeper  of  highway  bridge  north  of  road  forks 909.24 

Moyer  creek  gulf  road,  Chas.  Denslow's  house^  nail  in 

root  of  blazed  and  hacked  elm  tree  opposite 856.27 

Moyer  creek  gulf  road,  intersection  of  road  west;  square 

chisel  mark  on  south  abutment  of  bridge  west  wing. .        634.50 
Moyer  creek  wooden  bridge,  nail  in  root  of  blazed  but- 
ternut tree  east  side  of  road  near  old  barn  and  aban- 
doned house,  200  feet  north  of  bridge 578.73 

Moyer  creek  iron  bridge,  square  chisel  mark  on  coping 

of  bridge  seat,  north  abutment,  east  wing 500.71 

Frankfort,  N.  Y.,  square  chisel  mark  southeast  corner 
of  limestone  carriage  step  in  front  of  house  on  Litch- 
field street  opposite  Fourth  avenue 433.06 

Trenton  Plank  Road. 

Deerfteld,  J.  A.  Aurt's  brick  building,  middle  door, 
north  corner  of  stone  doorsill 427.87 

Trenton  plank  road,  top  of  stone  south  of  culvert  at  in- 
tersection of  Walker  road,  10.2  feet  south  of  tele- 
ptone  pole 431.77 

frenton  plank  road,  nail  southwest  side  of  telephone 
pole  at  intersection  of  Walker  road,  102  feet  north 
of  above  stone 432.20 
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Trenton  plank  road,  willow  tree  east  side  of  road  and 
180  feet  from  foot  of  hill,  blazed  with  three  hacks; 
nail  in  notch  1  foot  above  ground 462.32 

Trenton  plank  road,  blazed  telephone  pole  on  top  of  rise, 
east  side  of  road  and  south  from  drab-colored  house, 
top  of  nail 531.35 

Trenton  Falls  plank  road,  at  intersection  of  road  run- 
ning north,  top  of  nail  in  notch  cut  in  blazed  willow 
tree,  two  other  willows  just  west  of  B.  M 617.63 

Trenton  plank  road,  opposite  intersection  of  "  Glass  Fac- 
tory or  Holland  Patent  Road;  "  nail  in  top  of  chopped 
down,  blazed  and  marked  telephone  pole  1.5  feet  south 
of  blazed  and  marked  telephone  pole 708.00 

Trenton  plank  road^  white  house  opposite  road  east;  bent 
nail  in  root  of  maple  tree  north  of  carriage  step 790.03 

Trenton  plank  road,  intersection  of  "Church  road;" 
square  chisel  mark  on  stone  at  south  comer,  2  feet 
east  of  blazed  and  marked  comer  fence  post 809.99 

Trenton  plank  road,  Salem  Welsh  church  on  road  west 
600  feet  from  plank  road;  square  chisel  mark  on  foun- 
dation stone  at  southeast  comer 816.10 

Trenton  plank  road,  South  Trenton  cemetery,  bent  nail 

in  root  south  side  of  beech  tree  opposite  middle  gate. .       804.00 

South  Trenton,  copper  bolt  in  boulder  north  side  of  road 
opposite  west  gate  of  cemetery,  marked  "  U.  S.  G.  S., 
B.  M.  806  1^." 804.368 

South  Trbnton  to  Trenton  Railroad  Station. 
South  Trenton,  road  crossing  one-half  mile  north  of, 
square  chisel  mark   on   stone  northwest   comer   of 
driveway >       836.90 
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Trenton,  one  and  one-half  miles  north  of  intersec- 
noii  of  Trenton  plank  road  and  Holland  patent  road 

?tone  in  northwest  corner,  square  chisel  mark 810.69 

^s.  Birdseye's  house,  opposite  fair  grounds,  top  of 

ijnestone  hitching  post,  east  side  of  road 796.34 

I W.  &  O.  R.  R.  crossing,  1,500  feet  south  of  at  inter- 
section of  poad  running  east;  shoulder  of  bottom  cor- 
Jieretone  of  stone  fence  in  northeast  comer.  A  cross 
i  cat  in  the  face  of  the  stone  just  under  the  shoulder.       803.02 
Hilton  railroad  station,  watertable  0.42  feet  west  of 

mtk  door  of  waiting  room 841.12 

i^ton  plank  road,  -square  chisel  mark  on  stone,  over 
bee,  back  of  telephone  pole  with  bulletin  board,  op- 
posite road  to  northwest 853.91 

-sitoii  plank  road,  square  chisel  mark,  southwest  cor- 
^«of  capstone,  south  side  of  culvert  over  little  brook 

at  head  of  gully 1,019J28 

^••^Btoii  plank  road,  road  crossing,  square  chisel  mark 
yn  boulder  in  northwest  corner  3  feet  east  of  blazed 

4nd  marked  comer  fence  post 1,212.02 

'^^nton  plank  road,  square  chisel  mark  on  boulder  east 
^ife  of  road  350  feet  north  of  edge  of  woods  and  250 

^^t  south  of  first  culvert  in  woods 1,162.78 

^Bton  plank  road,  opposite  road  to  northeast,  square 

•^Msel  mark  on  boulder  west  side  of  road 1,180.30 

'f^ton  plank  road,  500  feet  south  of  T.  H.  Williams', 
'^  «de  of  road;  square  chisel  mark  on  boulder 
'^^rth  of  small  iron  bridge  and  opposite  farm  road 

^0  northeast 1,001.27 

B 
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Forest  House,  square  chisel  mark  on  boulder  north  of 
barn,  opposite  hotel 935. 

Trenton  plank  road,  west  side  of  road  along  telephone 
line;  square  chisel  mark  on  boulder  opposite  road  from 
Forest  House 900. 

Trenton  plank  road,  Budwin  Jones'  house,  top  of  lime- 
stone hitching  post  in  front  of 840J 

Trenton  plank  road.  Nine  Mile  creek  bridge;  square 
chisel  mark  on  west  bridge  seat,  north  abutment ....        756.1 

Trenton  Jplank  road,  South  Trenton  church,  opposite 
schoolhouse,  southeast  corner  of  carriage  step,  square 

* 

•chisel  mark 807.^ 

South  Trenton  to  North  Gage. 

North  Gage  road,  square  chisel  mark  on  stone  north  side 
of  road,  opposite  road  running  south 823.^ 

North  Gage  road,  intersection  of  South  Trenton  road; 
northwest  comer  of  road  crossing,  square  chisel  mark 
on  boulder 901.1 

North  Gage  road,  road  nortih  (almost  abandoned),  square 
chisel  mark  on  boulder  inside  of  fence^  northeast  cor- 
ner          972.1 

North  Gage^  M.  M.  Schermerhom's  house,  top  of  east- 
erly limestone  hitching  post 966.2 

North  Gage  church,  square  chisel  mark  on  southeast  cor- 
ner of  stone  step 986.3 

North  Gage  to  Poland. 
North  Gage,  east  of,  first  road  running  north;  bent  nail 
in  root  of  hard  maple  tree  in  southwest  corner  of  road 
crossing 945.7 
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lr±  Gage  road,  road  north  to  Poland  at  cheese  factory, 

&]Qare  chisel  nmrk  on  stone  in  northeast  corner 915.72 

SI  road,  intersection  with  Valley  road,  300  feet  east  of 
"''Kered  wooden  bridge  over  West  Canada  creek,  *one 
ind  one-lialf  miles  above  Poland;  nail  in  root  of  ax^le 

tree  in  soathwest  comer  of  road  crossing 720.13 

'^'tsl  Canada  creek  bridge,  one  and  one-half  miles  above 
Poland,  square  chisel  mark  on  south  abutment  bridge 

«^t,  east  wing  of  bridge 707.03 

^est  Canada  creek  iron  bridge  one-half  male  west  of 
Poland;  square  chisel  mark  on  west  abutment,  north 

^g 698.19 

^iand,  Main  street,  square  chisel  mark  on  west  coping, 

«nter  of  stone  arch  over  CJold  brook 720.70 

6Und  Free   Baptist   church,  stepping  stone,  square 

ciisel  mark  in  southeast  comer 716.12 

Poland,  railroad  depot,  spike  in  telegraph  pole  opposite. 
^Tliia  is  R.  B.  B.  M.  Elevation  above  sea  as  given  by 
8.  B.  is  706.752;  703.849  N.  Y.  O.  &  H.  B.  B.  B.) 707.87 

Poland  to  Cold  Brook. 
^^8.  Bock's  house,  opposite  road  to  village  of  Gold 

Srook,  Bontheast  comer  of  piazza 788.50 

^Pper  ping  in  foundation  stone,  east  abutment,  north 
^^g  of  first  small  iron  bridge  over  Cold  brook  above 
^northeast  of)  Poland,  marked  "  U.  S.  G.  S.,  B.  M.  80O 
^•" 7&9.147 

Poland  to  Newport. 
mi^  (mehatf  mile  south  of;  square  chisel  mark  m 
^>t  abutment,  bridge  seat,  north  wing  of  iron  bridge 
%^y)  over  West  Canada  creek 691.17 
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Square  chisel  nmrk  an  bridge  seat,  south  abutment,  east 
wing  of  bridge  over  small  brook,  north  of  and  near 
forks  to  hill  road  running  southeast 683.58 

Square  chisel  mark  on  stone  east  side  of  road  south  of 
bouse  (old  glue  factory)  owned  by  Milo  Morey;  fence 
post  blazed 682.95 

Newport,  Main  and  Norway  streets,  top  of  snubbing 
stone  in  northeast  comer  of  crossing,  square  chiseX 
mark 681.50 

Newport  National  Bank,  water  table  northeast  comer  of 
building 657.81 

Newport,  stone  bridge  over  West  Canada  creek;  square 
chisel  mark  on  north  coping  over  center  pier 656.70 

Newport,  copper  plug  set  in  north  coping  over  center 
pier  of  stone  bridge  over  West  Canada  creek,  6  inches 
fifouth  of  square  chisel  mark  and  flush  with  coping, 
marked  "  U.  S.  G.  S.,  658  ft.  B.  M." 656.70 

Newport  to  Middlkvillb. 

White  Creek  iron  bridge,  square  chisel  mark  on  south 
abuftement  bridge  seat,  east  wing 633.0 

City  brook,  square  X^hisel  mark  on  coping  stone  on 
south  end  of  east  parapet  wall  of  -^tone  arch 609.2 

Square  <!lh!isel  mark  on  sandstone  boulder  on  west  side 
o(f  road  and  north  of  barn  at  intepsection  of  Creek 
•road  and  road  froomK  north,  oppomte  A.  G.  Smfit<h's 
house 608  J 

OanoD  brook,  stone  arch  over;  square  chisel  mark  on 
coping  stone,  south  end  of  east  parapet  wall 591JJ 
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Middleville,  Mainianid  Bridge  fitreets,  square  ohifiel  mark 
on  northwest  comer  of  stone  poinch  of  H.  E.  and 
D.  6.  Jack»on'«  store 584.15 

ffddleville,  West  Oajiada  creek,  north  oopdng  of  west 
abatmen*  of  iron  bridge,  marked  "  ©  B.  M.  21 " 572.51 

IGddleville,  West  Canada  creek^  copper  bolt  in  coping 
of  iron  bridge,  wesrt  abutment,  north  wing  marked 
"U.  S.  G.  S.,  B.  M.  572  Ft," 671.020 

Kddleville,  head  of  epdke  In  thiTd'  telegraph  pole  north 
of  bridge  ajcrofis  mdllrace  at  diam  on  west  aide  of 
creet 374.60 

MlDDLBVILLB  TO  HbBKIMBR. 

r 

Itiddleyille,  1  mile  south  of;  square  chi'sel  mark  on 
capstone  of  culyert  on  west  side  of  road,  south  of 
road  west 552.70 

Herkimer  couiitj  poorhouse,  square  oMsel  mark  In 
north  corner  of  bottom  flagstone,  front  entran'ce. . . .       591.36 

Cooatryman's  station,  one-half  of  a  mile  north  of; 
square  chisel  mark  on  capstone  of  culvert  on  west 
«de  of  road  south  of  road  west 549.92 

Cootttryman's  fTtation,  A.  &  St.  L.  R.  R.  bridlge  No.  10, 
square  chisel  mark  on  coping  stone  of  north  abut- 
njent,  west  wing  wall,  close  to  angle 492.46 

^€8t  Oanada  creek,  Dempster's  bridge,  one-half  odf  a 
fiiile  north  of  Kast's  bridge;  bridge  seat,  north  abut- 
tnent,  west  wing,  marked  "  ©  B.  M." 473.95 

W«t  Canada  creek,  Kast's  bridge  (R.  R.  station), 
bridge  seat,  west  abutment,  north  wing,  marked 
"  0  B.  M." 457.66 
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East'a  bridge,  one^lialf  of  a  mile  Bouth  of;  square  chisel 
mark  on  stone  west  of  intersection  of  Creek  road 
wiUhj  road  running  northwest  up  steep  Mil 453.68 

Bferkdmer,  German  and  Lake  streets;  -square  chisel 
mark  on  stone  projecting  out  of  wall^  west  abutment, 
tsouth  wing  of  floodi  bridge 402.52 

Hjerldmer  water-works,  pump  house;  northwest  comer 
of  doorstep,  north  door,  marked  "   ©  B.  M.  5  " 402.18 

Herkimer,  Albany  and  Washington  streets,  top  of 
•corner  fence  i)ost  in  southwest  comer 401.31 

Herkimer,  Albany  and  Maiin  streets,  watertable  south- 
east corner  of  Mandon  and  Fiok's  ibudlding 395.22 

Moihawk,  closing  bench  on  icircuit  Utica,  Soutb  Tren- 
ton, North  Gage,  Poland,  Newport,  Mddleville^ 
Herkimer  and  Mohawk ;  W.  Eriie  canal  lock  No.  42, 
coping  at  end  of  andhor,  northeast  gate,  north  lock, 
marked  "  ©  B.  M." 397.421 

Ilion. 
Steele  Creek  aqueduct,  Erie  canal,  copper  bolt  in  center 

of  third  (coping  stone  from  west  end,  parapet  wall, 

towpath  Aide,  marked  "  U.  S.  G.  S.,  B.  M.  410  Ft." . .        408.964 
West  Oanal  street,  west  end;  top  of  cap,  east  nozzle  of 

hydrant 403.33 

East  Main  street,  top  of  cap  east  nozzle  of  first  hydiiant 

east  of  East  street,  in  front  of  greenhonse 410.06 

Pbankpoet  to  Copper  Plug  North  op  Frankfort  In  Town  of 

schttylbr. 
Frankfort,  most  northerly  capbolt  on  fonr-nozzle  hy- 
drant in  front   of   Central   hotel 414.86 
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^•^t  Shore  railroad  ^irossmg,  top  of  south  rail 400.85 

kawk  River  ^bridge,  near  Frankfort  depot,  "square 
•iisel  mark  on  bridge  seat,  (north  abutment,  east 

rag. 399.04 

^Tf  York  Oentral  railroad  crossing,  top  of  south  rail..         400.43 
^  in  root,  northeacrt  side  of  second  maple  tree  on 
^  arh  side  of  road  and  west  of  road  from  north  with 

'B.  &  B."  telophone  line 411.03 

-'bbing  stone  southeast  corner  of  road  at  crossing  of 
r-^d  running  south   with  "B.  &  B"  telophone  line, 

«aare  chisel  mark 410.05 

^^^e  chisel  mark  on  stone  back  of  corner  fence  post 

^'posite  road  to  East  Schuyler  church 418.84 

•-1  on  top  of  comer  fence  poet  in  northwest  corner  of 

>«d  north 410.19 

^?^K*  chisel  mark  on  souith  side  of  millstone  u»ed  as 
^Priage  step  in  front  of  white  house  opposite  road 

•^>m  south 475.07 

?'I*r  plug  in  boulder  southwest  corner  of  road  crosis- 
^,Poad  from  south;  marked  "  U.  S.  G.  S.,  B.  M.  580 

^" 579.248 

'  '*^-  (i.  8.  iron  benchmark  post  at  southwest  comer  of     • 
f"ad  crossing  road  forks,  marked  "  U.  S.  G.  S.,  B.  M. 
^' 578.265 

Auburn,  Skaneatelee  and  Moravia  Sheets. 

^^  eleyations  in  the  following  list  are  based  on  a  bronze  tablet 

"^  the  wall  of  the  United  States  postoflSce  .building  at  Auburn, 

•^fh  is  marked  ''  V.  S.  Geological  Survey.    Elevation  710  feet 

^    The  elevation  of  this  benchmark  above  mean  sea  level  is 


^ 


120  Annual  Kbpoet  op  the 

derived  from  the  nearest  benchmark  of  the  State  canals.  As 
reduced  ini  accordance  with  the  latest  information,  the  height  of 
this  benchmark  is  707 .  941  feet  The  leveling  was  done  chiefly  by 
Messrs.  A.  B.  Pomme,  levelman,  and  J.  G.  Tyssowski,  rodman, 
umder  the  general  direction  of  Mr.  J.  H.  Jennings^  topographer. 

Cascade  to  Soipio 

Oasioade  Hotel,  2  miles  west  of;  square  'chieel  mark 
on  capstone  of  culvert  in  southeast  comer  of  inter- 
section of  road  running  south. ., 1,266.97 

Oascadel  Hotel,  3  miles  west  of;  square  'cMsel  mark 
and  fl;gures  "1351"  on  stone  under  horse-chestnut  tree 
in  northeast  comer  of  intersection  of  road  running 
north  and  south 1,349.03 

Cascade  Hotel,  three  and  one-half  miles  west  of;  square 
cMsel  mark  and  figures  "  1306  "  on  stone  an  northeast 
comer  of  intersection  of  road  running  north  and 
south 1,303.99 

Scipio,  three-quarters  of  a  mile  east  of;  square  chisel 
mark  and'  figures  "  1310  "  on  stone  in  southeast  corner 
of  road  running  east  and  weist 1,308.02 

Scipio,  square  chisel  mark  and  figures  "  1204  "  on  stone 
on  south  side  of  road  about  25  feet  west  of  west  line  of 
public  school  grounds 1,202.03 

Scipio  public  school,  30  feet  southeast  of  comer  of; 
copper  bolt  in  boulder,  marked  "  U.  S.  G.  S.,  B.  M. 
1205  Ft." 1,203.554 

Scipio  to  Barbers. 
Scipio,  one-half  mile  west  of;  stone  beside  telegraph 
pole  north  side  of  road,  opposite  large  willow  tree. . .     1,110.10 
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Ei-»,  one  and  one-quarter  miles  west  of;  square  chisel 
'jA  and  fignres  "1057"  on  stone  in  northwest:  comer 

^iiitereection  of  road  running  north  and  south 1^055.00 

^»,two  miles  west  of ;  square  chisel  mark  and  figures 
:'43  "  on  stone  in  northeast  comer  of  intersection  of 

*d  ranning  north  and  south 1,040.80 

^'oville,  Watkin's  store;  s<|ijare  chisel  mark  on  north- 

*-i>t  comer  of  stepstone 989.64 

fai«)nlle,  one-half  mile  west  of;  figures  "974"  on  top  of 
^ond  limestonel  post  east  of  road  running  north  in 

'^^t  of  cemetery 971.64 

*fc>rs  Corners,  square  chisel  mark  on  mounting  block 
swntheast  corner  of  intersection  of  road  running 

i   fth  and  south 862.45 

^%'s  Corners,  250  feet  south  of;  copper  bolt  in  lime- 
^m  boulder  on  east  side  of  road  under  apple  tree, 
^  bridge,  marked  "  U.  S.  G.  S.,  B.  M.  849  ft." 847.001 

Barber's  to  Lbvanna. 

^"jtr's  Comers,  one  and  one-third  miles  west  of ;  square 
^•Jsel  mark  and  figures  "  679  "  on  stone  in  northeast 

"^^mer  of  intersection  of  road  ranning  north. ... 676.56 

'*ana,  square  chisel  mark  and  figures  "  426  "  on  flag- 
*^^e  in  southeast  corner  of  intersection  of  road  run- 
^gnorth and  south 423.58 

Lbvanna  to  Aurora. 
'*^^a,  1  mile  south  of;  square  chisel  mark  and  figures 
^^"  on  southeast  wing  of  railroad  bridge,  200 


^^ 


*>'ith  of  road  running  east 388.13 
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Aurora,  northeast  comer  of  water  table  of  bank  build- 
ing north,  of  hotel. 418.1 

Aurora,  Cayuga  Military  Academy;  copper  bolt  in  west 
end  of  door  sill,  south  door  of  basement,  marked 
"  U.  e.  G.  S.,  B.  M.,  437  ft." 435.5 

Lbvanna  to  Union  Bprinqs. 

Levanna,  one  and  one-quarter  miles  north  of;  square 
chisel  mark  and  figures  "454"  on  stone  near  south  end 
of  culvert  across  road  running  east 450.7 

Ijevanna,  2  miles  north  of;  square  chisel  mark  and 
flgureaf "  469  "  on  boulder  in  southeast  comer  of  inter- 
section of  road  running  east 466.5 

Farley's  railroad  station,  one-quarter  mile  east  of; 
square  chisel  mark  and  figures  *'^430"  on  stone  in 
southwest  comer  of  road  to •. . .        426.7! 

Union  Springs,  one-half  mile  south  of;  square  chisel 
mark  and  figures  "  433  "  on  stone  30  feet  south  of 
southeast  comer  of  intersection  of  road  running  east,       429.6! 

Union  Springs,  southwest  corner  of  Main  and  Factory 
streets;  top  of  ringbolt  in  marblei  hitching  post  of 
Murphy's  store 419.2 

Union  Springs  sanitarium,  basement  door  at  south  end 
of;  copper  bolt  in  west  end  of  doorsill  marked  "  U.  S. 
G.  S.,  B.  M.  421  Ft." 418.7 

Union  Springs  to  Auburn. 

Union  Springs,  one  and  one-fourth  miles  north  of; 
square  chisel  mark  on  bottom  cornerstone  of  stone  and 
picket  fence,  west  side  of  road  and  opposite  road  to 
Aubum,  also  marked  with  figures  "  460  " 456.4! 
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iio  Springs,  two  and  one-half  miles  northeast  of; 
\iare  chisel  mark  on  south  end  of  foundation  stone 
-  soathwest  corner  of  intersection  of  road  running 
irrh  and  south 586.62 

l^  Acre  railroad  station,  three  and  one-half  miles 
^athwest  of;  square  chisel  mark  on  southeast  comer 
•'  nwunting  block  in  forks  of  road  running  north  and 
r^d  to  Auburn 597.58 

i^  Acre  railroad  station,  3  miles  southwest  of; 
'•^l  in  root  of  white  ash  tree  opposite  road  to  ea«t . .       591.61 

t'l  Acre  railroad  station,  two  and  one-half  miles  south- 
*-3tof ;  square  chisel  mark  and  figures  "  611 "  on  lime- 
^  one  boulder  in  line  with  and  opposite  south  fence  of 

'«d  to  west 607.73 

tingport,  one-half  mile  south  of;  nail  in  root  of  tree 

^rked  "  641 "  at  intersection  of  road 637.52 

•^  Acre  railroad  station,  one  and  one-fourth  miles 
♦•othwest  of;  square  chisel  mark  and  figures  "  710  " 
1  stone  near  southwest  corner  of  intersection  of  road 

■south 706.769 

^f  Acre  railroad  station,  one-fourth  mile  south  of; 
''laare  chisel  mark  and  figures  ^'  677 "  on  stone  in 

^^nhwest  corner  of  intersection  of  road  to  north 673.53 

^^^lias,  square  chisel  mark  and  figures  "  648 "  on 
^'ionting  block  in  southwest  corner  of  four  comers 

*' 644.48 

*  '^iug,  three-fourths  miles  north  of;  square  chisel 
^uk  and  figures  "  627  "  on  stone  in  northwest  corner 
"^"itersection  of  road  ti  Auburn 623.69 
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Aurelius,  1  mile  east  of;  square  chisel  mark  and  "U.  S. 
G.S.,  655  "  on  boulder  in  southwest  corner  of  inter- 
section of  road  to  &outh  and  railroad 652.30 

Aurelius,  one  and  three-fourths  miles  east;  square  chisel 
mark  on  southeast  bridge  seat  of  bridge  over  Crane 
brook 636.0C 

Auburn,  Lehigh  Valley  railroad  benchmark;  bolt  in 
rock  411  feet  south  of  south  side  of  Genesee  street  on 
east  side  of  track  (B.  R.  elevation,  647.083) 648.0( 

Auburn,  city  benchmark  on  west  end  of  coping  on  south 
side  of  Genesee  street  between  Sherwood  and  Delevan 
streets  (elevation  639.12) 643.4( 

Auburn,  Genesee  and  Washington  streets;  square  chisel 
mark  on  limestone  boulder  at  foot  of  fire  alarm  pole  in 
northeast  comer  of  intersection  of , 733.85 

Auburn,  city  benchmark  on  water  table  northwest  cor- 

*"  ner  of  courthouse  (elevation  704.79) 709.0^ 

Auburn  Savings  Bank  building,  comer  Genesee  and 
South  streets;  northeast  comer  of  second  step  west 
corner  entrance 690.2! 

Auburn,  North  and  Market  streets;  city  benchmark  top 
of  monument  near  southwest  comer  of  city  hall  lot, 
(elevation  667.91) 671.9' 

Aubum,  Genesee  and  Seward  streets,  north  nozzle  cap 
of  hydrant 768.2i 

Aubum  postoffice  building,  Genesee  street  entrance; 
bronze  tablet  in  top  of  wing  stone  at  east  end  of  steps 
marked  "U.  S.  Geological  Survey,  B.  M.  elevation 
710  feet " 707.9 


• 
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Union  Springs  to  Cayuga. 
:i  Springs,  2  miles  north  of;  square  chisel  mark  audi 
r.res  "  443  "  on  stone  at  foot  of  telephone  pole  in 

rhwest  comer  of  intersection  of  road  to  west 430.64 

^  Springs,  3  miles  north  of;  square  chisel  mark  and 
r.re8  "  430  "  on  stone  under  maple  tree  in  northeast 
^er  of  intersection  of  road  running  east  and  west  427.19 
Na,  2  miles  south  of;  square  chisel  mark  and  flg- 
^"439"  on  west  end  of  stone  in  bank  south  of 
^^York  Central  railroad,  4  feet  east  of  cattle 

rjTd  fence,  west  side  of  road 435.81 

^•n;  square  chisel  mark  and  figures  "  424  "  on  east 
-r?tone  in  northeast  corner  of  intersection  of  road 

tast  m 421.30 

*^.  square  chisel  mark  on  northwest  coTner  of 

'*^r%\\\  to  north  door  of  malt  house 388.06 

•''^)  Cayuga  and  Seneca  canal,  Lock  No.  10;  copper 
W  between  anchors  of  west  wing  of  south  gate  (ele- 
'm  of  canal  B.  M.,  390.813);  marked  "  U.  S.  G.  S., 
-«.  392" 390.666 

Auburn  to  Fleming  and  Soipio. 
"'^^  Genesee  street,  2  miles  south  of,  on.  Lehighi 
'^^t?j  railroad;  iron  bolt  in  box  culvert  911  feet 
*-^^h  of  north  side  of  public  road  (elevation  720.440) .       721.36 
'*  ^,  3  mUes   soulih   of;   square   dhisel   mark   on- 
-"•'^h  end  of  stone  culvert  east  of  intersection  of  road 
^  south 729.90 

^  ^^Hy  one  and  one-half  miles  no'rth  of;  square  chisel 
.^^^J[k  and  figures  "  765  "  on  stone  at  east  end  of  cul- 
'^  north  of  road  to  east 761,83 


^. 
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Fleming,  one  and  one-quarter  miles  north  of;  square 
chisel  mark  and  figures  "  779  "  on  capstone  south  end 
of  culvert  across  road  to  east 775.J 

Fleming,  one-half  mile  north  of;  square  chisel  mark  on 
east  side  of  stone  in  grass  plot  at  intersection  of  road 
to  west 873.$ 

Fleming,  Methodist  Episcopal  church;  copper  bolt  in 
doorstep  or  watertable,  south  door,  marked  "U.  S.  Q. 
S.,  B.  M.  9i2  Ft." 910.3 

Fleming,  1  mile  south  of;  square  chisel  mark  oa 
boulder  on  east  of  road  about  4  feet  from  locust 
tree,  a  little  south  of  a  brick  house  on  weeit  of  road. .        921.C 

Fleming,  2  miles  south  of;  square  dMsel  mark  on  white- 
waiahed  stone  horse  blo'ck,  in  fronit  of  wood-colored 
house  west  of  road 959.S 

Scipio,  3  miles  north  of;  square  chisel  mark  on  rough 

stone  horse  block  in  front  of  white  house  on  southwest 

corner  of  road  intersection 1,070.7 

Soipio,  2  miles  north  of;  'square  chisel  mark  on  boulder 
on  east  side  of  road  in:  front  of  white  house  in  front  of 
which  is  a  walnut  tree l,196.1i 

Scipio,  1  mile  north  of;  square  chisel  mark  on  boulder 
near  fence  line  on  west  side  of  road,  about  600  feet 
eouth  of  isummit 1,247.31 

Auburn  to  Skanbatblbs. 

Au)bunn,  one  and  one-quarter  miles  eaist  of;  square  chisel 
mark  and  figures  "  841 "  on  boulder  in  southeast  cor- 
ner of  intersection  of  road  south 838.91 
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inborn,  3  miles  east  of;  square  chisel  mark  and  figures 
"  881 "  an  capeitone  at  west  end  of  culvert  across  road 
tosauth 879.52 

iQbam,  three  and  one-quarter  miles  east  of;  square 
cMsel  mark  and  figures  "  952  "  on  boulder  at  telephone 
rOle,  weert  of  intersectian'  of  road  to  south 950.36 

Icburn,  4  miles  eaert:  of;  figures  "921 "  on  boulder  at 
>Iephone  pole  in  northwest  comer  of  intersection  of 
road  to  north 918.70 

Throopsville  to  Cayuga. 

fcjopeville,  one  and  three-quarters  miles  east  of; 
Lehigh  Valley  Railroad  benchmark  on  iron  bolt  in 
mne  foundlation  of  culvert  201  feet  nortih  of  point 
of  switch  (elevation,  545.368) 546.281 

^oopsville^  grindstone  used  as  horseblock  in  front 
of  small  yellow  ihouse  near  corner  1,000  feet  east  of 
mill 531.43 

^troopsville,  Owasco  outlet  near  gristmill,  floor  of 
Wdge  across 493.18 

niroopsville,  square  chisel  mark  on  southeast  corner  of 
«one  liorse  block  north  side  of  road  just  east  of 
four  corners 516.59 

TaPoopsville,  one-half  mile  west  of;  top  stone  of 
folvert  under  north  end  of  Mghway  east  of  road  to 
Dorth 521.99 

Throopsville,  one  and  three-quarters  miles  west  of; 
square  chisel  mark  on  rook,  west  side  of  road  near 
«d  bam  twonfif  ths  of  a  mile  west  of  brick  echool- 
houae.  536.55 
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Throopsyille,  2  iniiles  west  of;  floor  of  iron  bridge  acrofie 
Cnane  brook 485.05 

Fosterville,  1  mile  east  of;  square  >cMsel  mark  on  stone 
foondiationi  of  small  wooden  bridge,  south  end 508.41 

Btosterville,  three-quarters  of  a  mile  east  of;  iron  -peg 
opposite  telephone  pole  No.  13,092 563.56 

Pocsterville,  one-half  mile  .  east  of;  highest  point 
of  granite  boulder  near  (South  fence  60  feet  west  of 
well  near  road  north 520.13 

Posterville,  1  mile  west  of;  floor  of  iron  bridge  near 
-road  to  north 489.71 

Posterville,  one  and  three-quarters  miles  west  of;  south- 
east corner  of  north  wall  of  stone  culvert  about  500 
feet  east  of  road  to  noirth 485.51 

Foeterrille,  3  miles  west  of;  square  chisel  mark  on 
granite!  boulder  horseblock  in  front  of  wood  colored 
;house  south  side  of  road  800  feet  east  of  canal 409.09 

Oajuga,  one  and  three-quarters  miles  north  of;  nail  in 
srtuib  of  small  blazed  elm  tree  west  of  towpath  of 
Oayuga  oanal  and  north  of  second  telephone  pole 
north  of  road  to  Fosterville 390.0! 

Skanbatblejs^  N.  Y. 

Lake  Shore;  projecting  stone  in  retailning  wall  west 
of  steamboat  landing,  marked  "  1843  " 864.6 

State  dam,  outlet  of  lake;  crest  at  east  end  of  dam 866.( 

Syracuse  water- works  inlet;  southwest  corner  of  door- 
sill,  front  entrance  of  gate  house 8T3.! 

State  dam ;  copper  ibolt  in  first  step  from  top,  west  wing 
wall,  marked  "  U.  S.  G.  S.,  B.  M.  870  ft." 868. 
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'jeoesee  and  Onomdaga  atreet;  northerly  <oapbolt  of 
h.Ttfraiift 926.94 

j^nesee  and  Eafrt  Lake  streets;  upper  rtm  of  south 
nozzle-cap  of  hydmivt 981.06 

Skanbatblbs  to  Olbn  Havbn,  Boutb  on  Wbst  Sidb  of  Lakb. 

Saneateles,  one  and  one-quarter  miles  west  of;  stone 

calverty  square  chisel  mark  on  east  coping  stone^ 

north  parapet 984.18 

Aobarn,  Ave  and  one-balf  mile-post  (from;  road  crossing 
QortJi  from;  square  chisel  mark  on  stone  in  southeast 
eomer 997.85 

Aabum  road  and  road  to  Baptist  Four  Corners,  culvert 
215  feet  south  of  intersection,  square  chisel  mark  on 
coping  of  west  parapet  wall 976.50 

Baptist  Pour  Oomers^  one  and  three-quarter  miles  north 
of;  square  dhisel  mark  on  capstone  west  end  of  cul- 
vert north  side  of  road  crossing * 1,017.57 

feptist  Four  Comers,  1  mile  north  of;,  square  chisel 
mark  on  boulder  on  west  side  of  road  12  feet  south 
of  hedge  and  wire  fence  comer,  a  little  south  of  house 
Borronnded  by  evergreen  and;  apple  trees  on  east  side 
of  road 1,042.82 

^ptist  Pour  Ooiraers,  south  of  Baptist  church  sheds ; 
^^  In  notch  cut  in  root  of  ash  tree 1,018.10 

^ptlBt  Pour  Comers;  square  chisel  mark  on  snubbing 
"tone  in  southeast  comer  of  crossing  of  road  leading 

to  church 1,007.18 

9 
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Baptist  Four  Oomers,  one  and  one-quarter  mUeB  south 
of;  square  chisel  mark  on  stone  east  side  of  road,  west 
side  of  tocust  tree  and  outside  of  fence,  about  50  feet 
north  of  intersection,  of  road  from  west A34.97 

Baptist  Four  Corners,  2  miles  south  of;  square  chisel 
mark  on  east  keystone  of  road  culvert  aSbout  100  feet 
north  of  road  from  west 878.97 

Owasco,  brook  north  of;  square  chisel  mark  on  north- 
w^est  seat  of  iron  bridge 798.82 

Owaseo,  snubbing  stone  north  side  of  road  and  aJbout 
100  feet  east  of  four  comers 892.93 

Owasco,  bridge  one-quarter  mile  southeast  of;  t!op  of 
southeast  comer  post  off  railing 857.41 

Owasco,  one-quarter  mile  southeast  of  on  road  to 
"  Twelve  Comers; "  copper  bolt  in  fifth  foundation 
stone  from  south  end  of  dry  wall  on  east  side  of  north 
approach  to  small  iron  bridge,  marked  "  U.  S.  G.  S., 
B.  M.  853  ft." 851.018 

Owasco,  1  mile  from;  square  chisel  mark  on  stone 
east  side  of  road  running  north  and  south,  and  oppo- 
site  road  from 963.61 

Owasoo,  one  and  one-half  miles  from;  square  chisel 
mark  on  stone  east  side  of  road,  on  line  with  north 
fence  of  road  from  east;  an  Italian  poplar  in  south- 
east comer  of  intersection  of  the  two  roads 1,063.07 

Owasco,  2  miles  from;   square  chisel  mark  on  north 

wing,  stone,  southwest  end  of  culvert  at  forks  of  road.    1,177.34 
Owasco,  two  and  three-quarter  miles  from;  square  chisel 
mark  on  stone  west  side  of  road  opposite  road  from* 
esmt 1^77.77 
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i)vaBco,  3  miles  from;  iron  brid^  over  amalli  Ibrook 
at  mtersection  of  road  trom  the  west,  square  chiael 
mark  on  northeast  bridge  seat 1,236.00 

Twelve  OomerB,"  crassroads  at  scbloolhonse;  square 
chisd  mark  on  stone  at  west  end  of  culvert 1,376.26 

'Twelve  Corners/'  house  in  northeast  comer  of  road) 
crosring;  square  chisel  mark  on  boulder  in  front  yard.    1,393.37 

'Twelve  Comers^"  on  first  hill  south  of;  stone  in  fence, 
west  side  of  road^  about  100  feet  north  of  gate  and 
north  of  blazed  fence  post 1,464.46 

'Twelve  Comers/'  one  and  one^quarter  miles  southeast 
from;  square  chisel  mark  on  boulder  ea»t  of  east  fence 
of  road  and  26  feet  north  of  the  north  line  of  road  com- 
ing in  from  the  west 1,449,32 

"Twelve  Comers  "  to  Kelloggsville,  Intersection  of  road 
with  Valley  road  running  north  and  south;  square 
chisel  mark  on  capstone  at  west  end  of  culvert 1,172.43 

Kelloggsville,  Main  street  and  Hill  road;  snuibbing 
stone  in  northwest  comer  of  crossing 1,422.63 

Kelloggsville,  stone  culvert  over  small  btook  north  of 
ii^tersectioniof  Main  street  and  Hill  road;  square  chisel 
ntark  on  coping  stone  near  center  of  east  parapet  wall.    1,416.60 

Kelloggsville,  opposite  road  from)  "  Twelve  Comers;" 
coppper  bolt  in  boulder  west  side  of  maple  tree  and 
Males  in  front  of  W.  D.  Sayles'  store,  marked  "  U.  S. 
G.  8.,  B.  M.  1,424  ft." 1,422.617 

KelloggBville,  1  mile  south  of,  opposite  road  running 
^^;  square  chisel  mark  on  north  comerstone  of  gate- 
way in  stone  fence 1,646.74 
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Eelloggsville^  on^  and  one4iaIf  mil<es  sonth  af ;  square 
chisel  mark  on  capstx>ne  at  west  end  of  culvert  across 
road  at  north  line  of  road  running  ea^t 1,567.60 

Sayles  Comers;  square  chisel  mark  at  south  end  of  cul- 
vert across  road  from  east i. .  .*. . .     1,588.80 

Sayles  Comers,  one-half  mile  southwest  of ;  nail  in  trunk 
of  small  blazed  and  hacked  locust  tree  on  west  side  of 
road,  opposite  center  of  road  mnning  east 1,444.43 

Wilsons  Corners,  top  of  retaining  wall  of  approach  to 
upper  story  of  blacksmith  shop;  square  chisel  mark 
in  limestone  boulder 1,092.70 

Sayles  Comers,  three-quarters  of  a  mile  southeast  of; 
nail  in  east  side  of  maple  stump,  northwest  comer  of 
intersection  of  road  from  the  west 1,556.88 

Sayles  Corners,  three-quarters  of  a  mile  southeast  of; 
square  chisel  mark  on  bottom  cornerstone  of  fence, 
southeast  comer  of  Intersection  of  road  running 
south ;  a  large  ash  tree  stands  near  the  southeast  cor- 
ner and  a  basswood  in  the  southwest  comer 1,666.37 

Sayles  Comers,  1  mile  southeast  of;  square  chisel 
mark  on  boulder  in  northeast  comer  of  crossing  of 
road  running  east 1,704.38 

Sayles  Comers,  2  miles  southeast  of;  square  chisel 
mark  on  stone  west  of  first  fencepost  west  of  north- 
west comer  post  of  intersection  of  road  from  the 
north 1,756.49 

Bear  swamp,  just  west  of;  square  chisel  mark  on  stone 
on  north  side  of  grass  plot  between  east  and  west  fork 
of  road  from  the  south 1,781.78 
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'rkn  Haven^  road  nuining  north  and  soath  to;  square 
ehisel  mark  on  stone  opposite  road'  from  fiayles  Cor- 
ners, juat  east  of  Bear  swamp. , 1^573.20 

Oka  Haven;  square  chisel  mark  on  south  oomerstone 
of  gateway  in  fence  opposite  road  running  east  four 
miles  to 1,663.97 

jles  Haven,  4  miles  from,  in  abandionedt  road';  square 
chisel  mark  on  stone  in  most  westerly  wheel  track  60 
feet  southeast  of  traveled  road  running  east  and  16 
feet  east  of  twin  appletree  west  side  of  road 1,668.11 

''len  Haven^  2  miles  south  of;  nail  in  south,  root  of 
blazed  and  hacked  butternut  tree  on  west  i^de  of  road 
and  75  feet  north  of  road  from  hill , 1,272.19 

SaneateleB  lake,  bridge  over  south  inlet  at  intersection 
of  roadfi  southwest  and  north  and  south;  square  chisel 
mark  on  stone  three  feet  east  of  southeast  bridge  seat.       977.66 

^ord,  north  line  of  road  running  east  to;  nail  in 
north  root  of  hard  maple  tree  on  west  side  of  road  op- 
posite to 883.43 

Glen  Haven,  iron  bridge  at  south  inlet  of  Skaneateles 
lake;  square  chisel  mark  on  northwest  bridge  seat. .       870.44 

Mabcbllus  Station  to  MabgbiiLUS. 

Harcellus  Station,  road  culvert  west  of;  southeast  cor- 
ner of  south  copiug  stone  on  south  wing  wall 433.02 

^ekiln,  bridge  across  millrace  opposite;  square  chisel 
QKtrk  on  coping  stone  on  north  end  of  northeast  wing 
wall 471.96 

Ifafcellus  Palls,  at  road  running  east,  stone  arch  over 
<^reek  below ;  square  chisel  mark  on  coping  stone^  west 
^d  of  north  parapet  wall &14.61 
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MarcellDS  Fallfi,  floor  6f  iron  bridge 639.49 

illiaix^llus  Powder  Company,  opposite  north  endl  of  at 
intersection  of  road  running  northeast;  square  chisel 
mark  on  boalder  east  side  of  road S22.81 

Marcellus  Powder  Works,  iron  bridge  sonth  of;  sqnare 
chisel  mark  on  southeast  bridge  seat G12.47 

Miarcellns,  North  Street  Presbyterian  Church;  south- 
east comer  of  soutiierly  mounting  block 671.78 

Marcellus,  stone  arch  over  Otisco  lake  outlet  (Nine  Mile 
creek);  square  chi«el  mark  on  coping  stone,  north 
parapet  wall 662.66 

MarcelluS;  Main  street,  stone  arch  over  Otisco  lake  out- 
let (Nine  Mile  creek) ;  copper  bolt  a  little  west  of  cen- 
ter, in  fourth  coping  stone  east  from  angle  at  west  end 
of  north  parapet  wall  marked  "  XJ.  8.  G.  8.,  B.  M. 

.   665  Ft." 662.657 

8KANBXATBLBS  TO  BOBODINO. 

Skancateles,  o!ne  and  three-quarter  miles  east  of;  square 
chisel  mark  on  boulder  west  of  elm  tree  on  north 
side  of  road  at  (forks  of  road,  one  running  west  and 
the  other  west  southwest 951.11 

Skanea teles,  three  miles  east  of;  square  chisel  mark  on 
stone  inf  southwest  comer  of  road  crossing,  north  of 
west  parapet  wall  of  pipe  culvert  under  road  from 
the  south 1,008.71 

Skaneateles,  three  and  one-half  miles  east  of;  square 
chisel  mark  on  stone  in  southeast  comer  of  intersec- 
tion of  road  mnning  south  at  scho^lhouse 1,104^ 

Clintonville,  northwest  corner  of  inteieection  of  iioad 
mnning  noi^th ;  square  chisel  mark  on  stone  near  well .     1,065.36 
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HBtonyille,  colyect  under  road  from  soatli;  aquare 

diige^I  mark  on  Bton)e  at  sonttheast  end 1,086.79 

C&ntonviHe,  one  mile  sonth  of;  square  chkiel  mark  on 
boulder,  ea«t  side  of  road  and  opposite  road  running 

west 1,178.26 

bcietta,  road  tvimi,  to  Bwe  Hill;  square  chisel  mark 
on  pieoe  of  flag^g,  at  intersectiion  of,  In  fiontbfeast 

eomer. 1^269.06 

larietta  hotel,  at  comer  of  roads  to  OHnttonvil'le  and 
Bose  Hill;  square  chisel  mark  om  foundatkm  atone 

north  comer  d  piazaa 797.67 

^^taco  lake  State  dam,  highway  bridge  bellow  on  road 
^ftm  Marietta  to  Amiber;  square  chisel  mark,  fiM>uth- 

wwt  comer  of  (bridge  seat 77858 

Otifloo  lake  outlet,  State  dam;  crest  of  spili^ay  at  >we0t 

^d,  dose  to  gate  chamber ^. 784.08 

t^tiaco  lake  outlet.  State  dam ;  square  chisel  mark  near 
southeast  comer  of  north  coping  stone,  east  wing  wall,       787.60 
^^tlBoo  lake  ouitlet.  State  dam;  copper  b^It  in  south 
<^ing  stone  of  east  wing,  marked  ^^  U.  8.  G.  S.,  B.  M., 

789  ft." 787.650 

Bofie  Hill  and  Thom  Hill^  large  boulder  east  side  of 

road  midway  between ;  square  chisel  mark 1,257.04 

IlKirn  Hill,  three-quarters  of  a  mile  south  of;  square 
chisel  mark  on  limestone  (boulder,  eafrt  side  of  -road;^ 

<^PPorite  center  of  road  running  west 1,199.22 

^orn  Hill,  one  and  three-quarters  miles  south  of; 
square  cUsefl  mark  on  ston^  at  east  end  of  culvert, 
^nt  60  feet  north  of  iutersection  of  road  running 
««  and  wert 1,061.76 
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Borodino,  one  mile  north  of;  square  chisel  mark  on  8tx)ne 
at  south  end  of  culvert  across  road  running  eafit 1,015.79 

Borodino,  nail  in  stump  of  flagstaff  near  lamp^x^ost  at 
foutr  comers 1,107.89 

Borodino,  top  of  ringfbolt  in  inounting^block  in  south- 
west corner  of  four  comers 1,106.18 

Borodino,  Thorn  Hill  road,  215  feet  south  of  intersec- 
tion of  first  road  running  east  from;  copper  bolt  half 
mile  north  of^  in  sandistone  boulder  on  east  side  of 
driveway,  marked  on  north  side  '^  B.  M.,"  with  chisel; 
marked  "  U.  S.  G.  S.,  B.  M.  1021  ft" 1,019.058 


Glen  Havsn  to  Borodino. 

Glen  Haven  hotel,  two  nnles  east  of;  nail  in  notch  cut 
in  root  on  south  side  of  twin  dieirry  tree  east  of  sharp 
bend  in  road  from  north,  to  east 1,39<1.05 

Glen  Haven,  intersection  of  road  mnning  west  to  and 
road  running  north  to  Spafford;  northeast  side  of  fiirst 
tree  (a  maple)  north  of,  nail  in  notch  <cut  in  root. 
The  tree  is  further  distinguished  by  anchor-shaped 
mark  on  north  side  about  five  feet  from  the  ground. .     1,644.16 

Spafford,  one-half  mile  south  in  Bruce  Norton's  lot; 
copper  bolt  east  side  of  road  and  200  feet  from  fence 
on  bank  of  small  brook,  marked  "  U.  S.  G.  S.,  B.  M., 
1,654  ft." 1,662.327 

Spafford,  water-table  at  southeast  eorner  of  church  in 
northwest  comer  of  roadcrossing 1,693.24 

Spafford,  first  road  running  west  north  of;  square  chisel 
mark  in  southwest  comer  of  large  laminated  boulder 
in  southwest  comer 1,740.47 


^ 
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^fford,  3  inileB  north  of;  square  chteel  mark  in  cscp- 
fltoney  north  end  of  pipe  calvert  aoross  road  from  the 
eafit. 1,587.81 

Spafford,  3  milefi  north  of;  square  chisel  mark  in  cap- 
stone of  northwest  wing  of  pipe  culyert  160  feet  south 
of  road  running  west 1,575.36 

Borodino,  one  and  one-quarter  miles  southeast  of; 
square  chisel  mark  on  limestone  boulder  on  west  side 
of  road  lying  just  outside  of  wheel  track  and  50  feet 
north  of  road  running  west 1,420.15 

Borodino^  1  mile  southeast  of;  bent  nail  in  south  root 
of  hard  maple  tree  in  gra^splot  between  north  and 
south  fork  of  road  from  the  east 1,402.98 

Wilson's  Cobnbbs  to  Mobayia. 

Wilsoi^  Oornens,  one-half  mile  south  of;  nail  in  lower 
crotdh  of  small  apple  tree  in  northeast  corner  of  in- 
tersection of  road  east 1,068.52 

Oiist-mill,  north  of  blaKsksnuth!  i^op,  in  northeast  cor- 
ner of  road  running  east,  west  tsitep^one  to  stairs, 
marked  —  "  917  ^'  wMh  chasel 915.04 

Voraria,  cemetery;  square  chisel  mark  on  limestone 
between  two  roads  to  south  opposite  main  entrance.         877.50 

Mornyia^  Bast  Cayuga  and  Factory  streets;  east  cap- 
bott  of  hydTBnft 762.58 

Hotayia,  Cayuga  and  Main  streets;  east  cap-bolt  of 
hydrant 742.75 

Morayia,  Main  and  Ohurdb  streets;  north  cap-bolt  of 
bydrant 744.14 
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Moravia,  '^  Morairia  'Houfle/'  cornier  Cayuga  and  Main 
lEltreeftft ;  erooer  mark  of  bconee  tablet  in  uortheadt  eor- 
ner  of  foundation,  marked  ^'  U.  S.  Geological  Survey, 
B.  M.  elevation,  743  feet" 740.841 

Moravia,  Ohurch  street,  at  top  of  SchoolbouBe  'hill; 
•capstone  at  north  end  of  •culvert,  square  'Cbisel  mark  *         871^6 

Lehioh  Vallby  Bailboad. 

Moravia  depot,  300  feet  south  of;  iron  'bolt  09  south- 
rwefvt  abutment  of  plate  girder  bridge  over  Main 
creek  (railroad  elevation,  731.560) 782.6a 

Locke  Station,  railroad  bridge  over  Owaaco  inlet^  3,260 
feet  north  of;  iron:  bolt  cemented  ini  southeast  abut- 
ment (railroad  elevation,  781.085) '. . .         782.19 

Peruville  Station,  spike  in  pine  tree,  2,047  feet  north 
of  north  end  of  and  52  feet  wesrt  of  railroad  track 
(railroad  elevation,  1,040.010) 1,041.09 

Moravia  to  Oasoadb. 

Owasco  inlet,  mear  bridige  over;  niostl  nort9ierly  tree 
(mapJe)  in-  front  of  dwelling  on  road  running  north 
and  south),  and  facing  road  from  Moravia  running 
ea8t,nail  in  nortlh  root 732.86 

Ga«K>ade  hotel,  eouthi  endl  of  Owa»coi  lake;  northeast 
corner  of  water  tank,  marked  "  728,  U.  S.  Q.  S." 725.66 

Oaacade  hotel,  square  chisel  mark  on  stone  west  side 
of  road  running  north  and  south  at  intersection  of 
road  runningi  southeast  from;  marked  with  the  let- 
tera  "  U.  S.  G.  8." M08.28 
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?a9cade  liotel,  one  and  onMoartlh  miles  northwest  of; 
copper  (bolt  tn  Hmestone  boalder  10  feet  Bonthwest 
of  bridge  OTer  small  ibrook  on  road  mnning  norUi 
and  soath 1,088.681 

Mora  VIA  to  Pbbuvillb,  via  Dbbssdbvillb  and  MoLban. 

Xoiayia,  one  n»le  eafit  of;  nail  in  east  root  of  hard 
maple  !t!ree  in  northwest  comer  of  intersection  of 
road  numing  north 1,116.16 

Moraria,  three  miles  east;  square  •chisel  mark  on 
tonthwest  comer  of  foondation  stone  of  barn  oppo- 
cte  road  ranoiing  sonth;  also  marked  ^^  1,117  U.  B. 
G.  8."  on  st<me  sibove 1,114.70 

loravia,  three  and  one-qaarter  miles  east  of;  bonlder 
marked  **  U.  S.  O.  B."  with  chiseled  square,  Ijing 
north  of  feikce  and  west  from  cherry  tree  in  north- 
west icorner  of  intersection  of  road  mnning  north . . .      1,152.09 

Drenerrille,  intersectifoni  of  road  running  southeast 
to  and  road  running  east  and  west;  aquare  chisel 
mark  on  southeast  bridge,  se&t  of  bri^^  at 1,113.00 

Druwci  vllle,  one  nnliQ  nonth  of  ;i  square  chisel  mark 
OQ  stone  in  southeast  comer  of  road  running  cast, 
12  feet  souflh  of  «nall  elm  tree 1,215.84 

Dreiseryille,  Eaiyons  or  Tannery  lower  dam;  square 
dUael  mark  on  eighth  step  from)  top  of  east  wing. . . .      1,279.92 

Draseirille,  bridge  lat  Uacksmith  shop  and  gristmill ; 
iquare  chisel  mark  on  top  stone  of  north  abutment 
atnortheast  comer  of l9289.ftl 
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Dreseerville,  Gteorge  Fitz's  saw  and  grist  mill;  copper 
bolt  in  west  end  of  doorsill  to  eouth  door  of  boileir- 
honse,  marked  "  IT.  S.  G.  S.,  B.  M.,  1291  f eet " 1,287.789 

School  honse  in  southeast  corner  of  intersection  of  road 
running  east  and  west;  isquare  chisel  mark  on  stone 
with  figures  "  1399  " 1,397.14 

Lake  Oomo,  nail  in  notch  cut  in  north  root  of  balsam 
treei  in  front  yard  of  house  in  northeast  comer  of  inter- 
section of  road  running  east  and  across  inlet  to 1,347.42 

Lake  Oomo,  water  level 1,306.16 

Lake\  Como,  opposite;  square  chisel  mark  with  letters 
"  U.  S.  G.  S.,"  and  figures  "  1336  "  on  stone  at  foot  of 
southwest  wing-wall  of  small  bridge,  100  feet  north 
of  initerseotion  of  road  running  weet 1,333.50 

Lake  Oomo,  south  end  of;  nail  in  notch  cut  in  west  side 
of  apple  tree,  east  side  of  road,  opposite  road  running 
southwest 1,344.99 

Fall  Greek,  bridge  over,  200  feet  east  of  road  running 
north  and  south,  on  road  running  east ;  square  chisel 
mark  on  stone  southeast  comer  of  abutment . 1,305.2£ 

Lake  Oomo^  first  four  corners  south  of;  square  chisel 
mark,  with  figures  "  1334/'  on  stone  near  southwest 
comer  of  road  crossing,  27  feet  west  of  west  wheel 
track  of  road  running  north  and  south,  and  36  feet 
south  of  center  of  road  running  east  and  west 1,332.01 

Ohurch  on  west  side  of  road,  snubbing  stone  at  north- 
east corner  of  platform  in  front  of;  square  chisel  mark 
with  letters  "  U.  S.  G. «.,"  and  figures  "  1429  " 1,426.3 


1] 
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-^)ton  Oity,  two  and  one-quarter  miles  north  of;  Fall 
(>eek  hiidge^  square  chisel  mark  on  oapstone  of  west 

ibntment,  north  wing 1^93^ 

iroton  City,  two  miles  north  of;  squar0  chisel  mark, 
with  letters  "  U.  S.  G.  S./'  and  figures  "  1334,"  on 
boolder  ii^  southwest  comer  of  intersection  of  road 
miming  east  and  west. 1^31^3 

Totom  Oity,  one  mile  north  of;  square  chisel  marki  with 
figures  "  1310,"  on  stone  on  west  side  of  road,  25  feet 
ijorth  of  north  line  of  road  coming  in  from  west 1,307.93 

'proton  Oity,  one-quarter  mile  north  of  farm  of  George 
L  Bliss ;  copper  bolt  in  boulder  150  feet  east  of  dwell- 
ing-house, and  125  feet  east  of  road,  marked  "  U.  S.  G. 
5^  R  M.,  1372  feet " 1,369.582 

j^on  CSty,  southwest  comer  of  road  south  to  MciLean, 
sast  of  Fall  creek;  square  chisel  mark  with  figures 
'1290  "  on  snubbing  stone 1,288.01 

'j?9ton  City,  Fall  creek  bridge,  iron  bolt  in  south  bridge 
seat,  east  abutment 1,273.00 

*»roton  City,  one  mile  south  of;  bent  nail  in  notch  cut  in 
vest  root  of  maple  tree,  southeast  comer  of  road  run- 
ning east  and  west.  Tree  has  signs  nailed  to  it  and  is 
marked  in  a  blaze, "  1262" 1,269,91 

^jette,  south  end  of  culvert  on  road  running  east  and 
about  150  feet  east  of  intersection  of  road  running 
aorth  and  south,  capstone  marked  with  square  chisel 
mark,  and  the  figures  "  1251 " 1,249.21 

^^bia  post-office,  bent  nail  in  notch  in  root  on  south 
lide  of  hard  maple  tree,  75  feet  south  of  road  running 
«ttt  and  west 1,261.92 
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Nubia  pofi^t-office;  sqaare  mark  and  flgnree  ''  1236  "  on 
8outhtruss,ontopof  hanger  of  first  joint  west  of  cen- 
ter of  bridge  over  Fall  creek 1,233.56 

Nubia  poet-oflGke,  one  and  one-third  miles  southwest  of; 
square  ohlsel  mark  with  figures  ^  1201 "  on  millstone 
used  as  mounting  block  in  front  of  house  in  northwest 
^mer  of  intersection  of  road  running  east  and  west . .      1,198.67 

McLean,  one  mile  northwest  of;  square  chisel  mark  on 
capstone  at  east  end  of  culvert  on  north  side  of  road 
coming  in  from  the  west 1,179.58 

McLean,  comer  of  West  and  Mill  streets;  nail  in  east 
side  of  maple  tree  in  southwest  •comer  of  intersection.      1,136.07 

McLean^  eaM  wall  of  millrace  north  of  small  bridge  at 
west  side  of  the  square  and  south  of  the  store  and 
post-office;  square  chisel  mark,  with  legend  '^  U.  S.  G. 
S.,  1123  " 1,120.12 

McLean,  North  street,  east  side  of;  copper  bolt  in  boulder 
opposite  upper  part  of  graveyard,  and  60  feet  south  of 
four  evergreen  trees  planted  in  graveyard  on  a  straight 
line  with  the  road  fence,  stone  is  marked  "  U.  S.  G.  S.," 
on  west  side,  marked  "  U.  S.  G.  S.,  B.  M.,  1234  Ft". .     1,231.853 

McLean,  one  €uid  three-quarter  miles  west  of;  square 
chisel  mark  with  figures ''  1380  "  on  snubbing  stone  in 
northeast  •comer  of  crossing  of  road  running  north  and 
south 1,377.74 

McLean,  two  and  one-quarter  miles  west  of ;  square  chisel 
mark  with  figures  ^'  1275  "  on  boulder  near  southeast 
comer  of  intersectioivof  road  running  south .     1,272.64 
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Peraville  fitetion,  three-quarter  mile  east  of;  sqimre 
cMaelmairk  with  flgnrefl  ^^1142"  on  snubbing  stone  in 
iDnthweBt  eomer  of  intersection  of  road  running 
«outh 1439.87 

Peniyille  station,  iron  highway  bridge  about  20Q  feet 
east  of;  square  chisel  mark  with  legend  **  IT.  S.  O.  S./' 
and  flgares  '^  1030  "  on  southeast  bridge  seat. .. ,. .      1,027.43 

Perayille  station,  one-third  mile  west  of;  square  chisel 
mark  on  small  stone  six  feet  west  of  the  northeast 
coniep  oli  intersection  of  road  north  and  south 1,104.76 

Perayille,  one-quarter  mile  south  of;  square  chisel  mark 
(m  northeast  bridge  seat,  small  wooden  highway 
bridge 1,267.84 

Pbbittillb  to  Mobavia  via  Nobth  Lansing. 

Perayille,  one-half  mile  southwest  of;  square  chisel 
mark  on  cornerstone,  with  legend  '^  TT.  S.  G.  S.,  1322," 
h  southwest  fence  comer  of  road  ruuining  south 1,319.73 

Perayille,  one  mile  jsouthwest  of;  square  chisel  mark 
with  figures ''  1314  "  on  stone  on  south  side  of  road 
Bear  small  adi  tree,  opposite  intersection  of  road. . . .      1,311.76 

Perayille,  one  and  one-quarter  miles  west  of;  square 
ehisel  mark  with  figures  1364-  on  stone  in  southwest 
corner  of  bterseetion  of  road  from  south 1,361.17 

Perayille,  two  and  one-quarter  miles  west  of;  square 
cWsel  mark  with  legend  "  U.  S.  G.  S.,  1400  "  on  south- 
ed comer  of  stone  step  to  front  entrance  of  school 
Inmse  in  southeast  comer  of  intersection  of  road  ran- 
^e  south 1,397.28 
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Benson/'fi  Gk>riieQns,  one  anid'  ome-qtuaFter  miles  boxMx  of; 
square  chisel  mark  on'  stone  in*  'northeast  comer  of 
Sulersection  of  road  running  north 1^71.46 

Bentson's  Corners^  one4ialf  m&le  south  of;  ichiseled 
square  with  letters  "  U.  S.  <3t.  S."  on  stone  300  feet 
north  of  road  running  east  and  west 1^94.07 

Beni^on's  Oomers,  one^hird  mile  south' of;  copper  bolt 
in  boulder  in  east  fence  under  most  nortiherly  of  four 
butternuti  trees  nearly  opposite  farmihiouse,  marked 
"U.  S.  G.  S.,  B.  M.,  1,320  ft" 1,818.270 

Bouth  Lansing  hotel,  <two  and  three-quarter  miles  east; 
square  chisel  mark  with  figures  ^^1,201"  on  most  south- 
erly capstone  of  culvert  100  feet  east  of  road  running 
north  and  south 1,198.72 

South  Lansing  hotel,  2  miles  east  of;  square  chisel  mark 
and  figures  ^'  1,146  "  on  highest  point  of  boulder  on 
south  side  of  south  fenice  opposite  to  and  west  of 
(Diorthwest  comer  of  intersection  of  road  runmiing 
north 1,141.88 

Bouth  Lansing  ihotel,  three-quarters  mile  east  of; 
square  chisel  mark  and  figures  '^  956  '^  on  stone  in* 
Ujortheast  corner  of  intersection  of  road  running  to 
North  Lansing. 963.24 

Midway,  one-third  mile  north'  of;  nail  in  root  of  first 
borse  chestniit  tree  on  we^  ode  of  road  north  of  road* 
running  east  and  west 956. 77 

Midway,  1  mile  north  of;  square  dhisel  mark  and  figures 
'^  986  "  on  soutliwest  bridge  seat  of  small  ironi  bridge 
aibout  200  feet  south  of  road  running  east  and  west. .        983.48 
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>:'rth  Laosingy  2  miles  aoath  of;  sqaare  €(hfa9el  mark  and 
igares  ^  1,0&1 "  on  enfolbbinig  stone  in  northeast  cor- 
ser  of  intersection  of  road  running  east 1,047.99 

>)rth  Lansing,  one  and  one-half  males  sonlth  of;  square 
ehisel  mark  and  'figures ''  1,016  "  on-  stone  in  southwest 
comer  of  interseetioni  of  road  rumning  east  and  west.      1,013.44 

^^  Lansing,  1  mile  south  of;  shop  in  noithwest  cor- 
ner of  intersection  of  road  running  east  and  west^ 
square  chdse)  mark  and  figures  '^  938  "  on  southwest 
9)mer  of  stone  step,  front  entrance 935.89 

^  Lansing,  one-half  mSle  south  of;  square  chisel 
oiark  on  <boulder  &ii  southeast  corner  of  intersection 
of  road  running  east  and  west 913.23 

hfth  Lansing,  B.  BeardisIeT's  store  at  intersection  of 
roads;  square  chisel  mark  and  figures  '^1,006''  on 
mabbing  stone  at  southeast  comer 1^002.2? 

^^  Lansing,  B.  Beardsley's  More;  marked  '^  U.  S.  G. 
8^  B.  M.,  1,005  ft "  post  south  of  and  close  to  building.    1,002.360 

^^  Lansing,  1  mile  east  of;  square  cfUsel  mark  on 
CQQbbin^  stone  iat  northwest  comer  of  interseiction 
of  road  running  north  and  south 963.81 

I^e,  3  (Dodles  southwest  of;  bridge  at  crossroadis, 
square  chisel  mark^  figures  "  944  ^^  and  l^enld  "  U.  S. 
G.  8."  on  southeast  bridge  seat  of ,        942.01 

^e,  two  and  one-quarter  miles  southwest  of;  square        ' 
ctiflei  mark,  with  cMseled  cross  just  ^below,  on  stone 
^  east  side  of  road  126  feet  south  of  intersection  of 

«»d  from  the  eaat : 933.30 

10 
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Locke,  2  miles  sonthrweat  of;  naiil  in  root  of  'hard  maple 
tree  ait  intersectioni  of  road  running  sonthweat  and 
nip  Mil < 903. 18 

Locke,  one  and  one-half  mnleet  <80Qth>we£rt  of;  square 
chisel  mark  on  noTtthwest  bridge  seat  of  wooden 
t>rid|ge  50  feet  south  of  main  iroad  on  road  to  West 
Groton 897.13 

Locke,  one  and  one^quarter  miles  southwest  0(f ;  nail  in 
notch  cut  on  east  sGide  of  small  elim  tree,  in  west  fence 
and  60  feet  south  of  intersection  of  road  running  weat; 
tree  is  blazed  and  marked  ''  892  " 890.40 

Looke^  one-half  moile  south  of;  square  icMsel  mark  on 
istone  outlet  to  drain  of  house  opposite  road  running 
south 815.37 

Locke,  George  Culver's  store,  corner  of  Main  and  Mill 
streets;  square  on  top  of  curbstone  marked  in*  front 
"  U.  S.  G.  S.,  795  " 793.45 

Locke,  one-half  mile  north  of;  square  chisel  mark  on 
stone  east  end  of  eulvert  at  intersection  of  road  from 
east 794.27 

Moravia,  one  and  one-quarter  miles  south  of;  nail  in  root 
of  ibuttemnt  tree  blazed  and  marked  "  701 "  at  north- 
east corner  of  road  running  ooutheast 759.10 

Medina,  Albion,  Lockpobt,  Bidgswat,  Oak  Orohard  and 

OlCOTT  &HBBTS. 

The  elevations  in  the  following  list  are  based  on  a  bronze  tablet 
set  in  the  foundation  stones  of  the  Orlean  House  at  Albion,  which 
is  marked  "  U.  S.  Geological  Survey.  Elevation  521  feet.  B.  M." 
The  elevation  of  this  benchmark  above  mean  sea  level  is  based 
on  the  nearest  State  canal  benchmark.    As  reduced  in  accordance 
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with  the  latest  inf onnation  the  height  of  thig  benehmark  is  618.949 
feet.  The  leyeling  was  done  bj  Messrs.  E.  L.  McNair,  leyelman^ 
and  Farley  Gannett,  rodman,  under  the  general  direction  of  Mr. 
Frank  Sutton,  topographer. 

Medina  Atlas  Shbbt. 
Orleans  County. 

Shelby  town,  Coons  ibridige,  126  feet  north  of;  copper 
plug  on  top  of  boulder  3  feet  high,  east  side  of  road 
between  East  and  West  Shelby,  marked  "  U.  S.  G.  fi., 
B.  M.,  616  ft.'' 614.636 

East  Shelby,  copper  plug  in  boulder  at  southwest  comer 
of  Methodist  Ejpiscopal  Church  marked  ^^  IT.  S.  G.  S.^ 
B.  M.,  668  ft." 666.427 

ledina.  Prospect  street  bridge;  No.  140,  lower  step 
east  end,  north  side  of  Erie  canal . . .  ^ 616.10 

Oenesee  County. 

Whebtyille,  copper  plug  in  granite  boulder  under  north- 
west corner  of  red  bam  on  land  of  John  Waterstreet, 
200  feet  north  of  road  crossing  and  3  feet  east  of  fence 
line  marked  "  U.  S.  G.  S.,  M.  B.,  669  ft." 667.062 

Alabama  town,  copper  plug  in  second  step  east  abut- 
ment north  side  of  gate  at  entrance  to  canal  feeder 
marked  "  U.  S.  G.  S.,  B.  M.,  622  ft." 620.040 

East  Pembroke,  top  of  rail  in  front  of  station.  New 
Tork  Central  and  Hudson  Biver  Railroad 880.10 

East  Pembroke,  one  mile  north  of;  copper  plug  in 
boulder  6  feet  square  deeply  imbedded  in  ground  on 
east  side  of  north  and  south  road,  630  feet  north  of 
corner,  on  land  belonging  to  E.  H.  Clark  marked 
••U.  S.  G.  S.,  B.  M.,  878  ft." 871.119 
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Pembroke  railroad  station,  1,560  feet  east  of;  on  bridge 
No.  104,  Batavia  and  Ttonawanda  branch  of  the  New 
York  Central  and  Hudson  Biver  railroad;  copper 
plug  in  coping  stone  of  east  abutment,  south  side  of 
track  marked  "  U.  S.  G.  S.,  B.  M.,  823  ft.'' 821.759 

Niagara  County. 

Middleport^  Erie  canal  bridge  No.  145;  cross  mark  on 
bronze  tablet  in  north  foundation,  under  center  of 
bridge  and  facing  towpath  and  canal,  marked  ^'  U.  S. 
a  S.  Elevation,  B.  M.,  519  ft." 517.255 

Albion  Atlas  Shbbt. 

Orleans  County. 
Barre  town,  E.  B.  Allis'  house,  north  side  of  first  road 

« 

eajst,  north  of  West  Barre,  on  roadi  to  Eagle  harbor, 
thTee-quarters  mile  east  of  north  and  south  road; 
copper  plug  in  lower  of  three  «tone  steps  before  east- 
ern front  door,  marked  "  U.  S.  G.  S.,  B.  M.,  606  ft.". .       664.184 

South  Barre,  copper  plug  in  stone  doorsill  of  District 
Schoolhouae  No.  9,  220  feet  east  of  roaid'  crossing, 
marked  "  U.  S.  G.  S.,  B.  M.,  662  ft." 650.525 

Albion,  Orleans  house,  comer  of  Piatt  and;  Bank 
streets,  bronze  tablet  in  Piatt  street  side  40^  feet  from 
Bank  street  comer,  7.7  feet  from  oflSce  door,  marked 
«  U.  S.  G.  S.,  B.  M„  elevation  521  ft." 518.949 

HoUey,  Erie  canal  bridge  No.  115,  Webster  warehouse 
south  and  west  of;  copper  plug  dn  doorsill  of  only 
door  on  canal  side,  marked  "  XJ.  S.  G.  S.,  B.  M.,  514 
ft." 512.225 
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Cbu^n^n  TowiDy  opposite  Andiew  Kuihn's  !hoiisd  on 
land  belon^ng  to  Mrs.  Butcher  one^thirdl  mile  nortbi 
of  connty  line;  copper  ping  in  granite  bonlder  mar- 
ked, "  U.  S.  G.  S.,  B.  M.  648  ft" 646.017 

Ctanesee  Ckmnty. 
Elba  town,  copper  plug  in  granite  bonlder  2.6  feet  high 

at  southwest  corner  of  junction  of  east  and  west  road 
and  Toad  €K>nth.  The  east  and  west  road  is  the  first 
road  north  from  Langton  Oomers,  and  the  north  and 
sootb  road  is  the  first  one  tamimg  north  going  east 
from  Langton  Comers,  marked  "  U.  S.  G.  S.,  B.  M., 
675  ft" 673.517 

Elba  town,  E2ast  Oakfield,  one  and  one-half  miles  east 
of;  copper  plug  in  boulder  65  feet  southeast  of  Dis- 
trict Sohoolhoose  No.  9, 15  feet  from  road  comer  on 
west  side  of  north  road,  marked  "  U.  S.  G.  S.,  B.  M,, 
709  ft.'' 707.023 

Bjron,  1,710  feet  west  of  railroad  station ;  copper  plug 
in  next  to  upper  step  of  large  culyert  across  BIa<ok 
creek,  north  of  New  York  Central  and  Hudson  Biver 
Railroad  Oompany^s  tracks  and  27  feet  from  center 
of  north  track,  marked  "  U.  S.  G.  S.,  B.  M,,  682  ft." . .         680.144 

Oak  Obchabd  Atlas  Bhbbt. 
Orleans  Oonnty. 
Gaines  town,  W.  H.  Banker's  bouise  on  west  side  of 
transit  road,  600  feet  north  of  Murray  and  Gaines 
Baptist  Church.;  copper  plug  in  stone  3  feet  square 
and  1^  feet  liigih  in  door-yard  on  south  side  of  and  12 
feet  from  dwelling,  marked'  '<  IT.  S.  G.  S.,  B.  M.,  458 
ft" 466.108 
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Murray,  610  feet  north  of  road  <3roafiiDg  on  west  side  of 
road,  81  feet  soatliwest  of  stone  aohoolihouse;  copper 
bolt  in  boulder  3  feet  wide,  2  feet  (higih,  nvarked  '^  U. 
S.  G.  S.,  B.  M.,  410  ft." 408.458 

FaiThayen,  1,200  feet  south  of,  on  ea»t  side  of  road  to 
Albion ;  oopper  bolt  in  top  of  stone  ,naya9onrj  wall,  in 
front  of  Mra  Dixon's  house,  marked'  ^'  U.  S.  G.  S.,  B. 
M.,  439  ft." 437.171 

BiDoswAY  Atlas  Shbbt. 

Orleans  County. 

Jeddo,  copper  plug  in  top  of  boulder,  3.3  feet  liigb,  in 
road  comers,  50  feet  fromi  doorway  of  Mhoolhouse 
an-d  153  feet  from  doorway  of  Adventist  Church, 
marked  "  U.  S.  G.  S.,  B.  M.,  421 " 418.838 

Oak  OrKshiairdl,  niron  bridge  acroas  Oak  Ordhard  creek; 
copper  bolt  in  abutment  6  feet  from  southwest  cor- 
ner, 1,000  feet  east  of  postoffi<oe,  marked  "  U.  S.  G. 
S.,  B.  M.,  370ft.'' 368.499 

Eagle  harbor,  Gaines  town,  Erie  canal  bridge  No.  131 ; 
eopper  plug  in  lower  step,  east  wing,  towpath  sidle, 
marked  "  U.  S.  G.  S.,  B.  M.,  516  ft.'' 514.559 

Erie  County. 

East  Clarence,  2,400  feet  east  of;  copper  plug  ini  coping 
etone,  east  abuitment  at  south  end  of  bridge  No.  114, 
Batayia  and  Tonawandia  braneh,  New  York  Central 
and  Hudson  BBver  Baflroed,  marked'  ''  U.  S.  G.  S., 
639  ft " 637.049 
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At,  700  feet  west  of  railroad  station;  copper  pluig 
io  west  abutment  'next  to  <  lower  atep^  tEK>utli  sMe  of 
brid^  No.  119,  Batavia  and  Tonawanda  branoh^ 
Neiw.  York  Central  and  Hudsom  Haver  Bailroad, 
marked  "  U.  fl.  G.  S.,  B.  M.,  587  ft " 587 .  533 

ITiAgara  County. 

Pfei^eton  Town ;  Erie  canal  guard'  look  bridge  No.  168^ 
oc^per  plug  in  north  end  of  ea^t  pier,  marked'  ^'  IT.  S. 
G.  8.,  B.  M.,  682  f t " 579.818 

i^jttnger's  ComerB,  Wm.  Dyrfnger'a  red  barn;  crosa- 
mark  an  •bronze,  tablet  in  souftbweisrt  corner  of  founda- 
tion, marked  "  U.  S.  G.  S.  Elevation,  B.  M.,  628  ft." . . .       626.387 

Satport,  Erie  canal  bridge  No.  52 ;  copper  plug  in  eaet 
tbotment^  north  end,  -marked ''  U.  8.  G.  8.,  B.  M.,  521."      518 .  992 

Uckport,  Niagara  county  courthouse;  croeemark  of 
•bfOQze  taiblet  dn  front  of,  eaat  of  main  dooir,  Niagara 
etreet  entrance,  marked  ''  U.  8.  G.  8.  Elevation,  B.  M., 
SIS" 613.820 

Niagara  County,  Obanqbpobt  to  Dysingsr's  Cobnsrs. 

^KalPff  Oomers;  aqnare  oMBel  mark  southeast  comer 
^  doorstep  of  large  *brick  bouee  on  nonthwefft  oomer 
of  roadi  oroesing 657.73 

^ingeFe  Oornero;  near  house  of  Wm.  Dysinger,  rook 
aAiMM^eaat  oomer  of  road  crossJnig 622.47 

Niagara  County,  Lockport  to  Dysingdr's  Corners. 

^^Afott^  H4gb, street,  oppori.t€l  Beatty  avenue;  top  of 
l^jdrant  «plndle 652.63 
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Loakpont  and  Dycd-nger'fl  Oomers  road,  at  bend  to  eonith- 
eafit  2  miles  from'  Lockport;  square  diisel  mark  on 
westenimo0t  of  two  1[)OQlders 636.5S 

Dymager^B^Oolmer^,  road  comer  4  miles  west  of;  square 
oUsel  mark  on  boulder  opposite  brick  house  near 624 .  7S 

Djeiniger's  Oomers,  about  2  miles  west  of;  top  of  large 
(boulder  north  side  of  road  near/ corner  turning  norths 
square  chisell  mark 699 .  10 

LOOKPOBT  AND  OlGOTT  ShBBTS. 

Niagara  County. 
Lockport  north  on  Oloott  road<  six  and  one-half 

miles  to  cemeteiy;  thence  east  to  Hess  road;  theonce 

south  to  Bidge  road;  thence  east  to  Hartland;  thence 

south  to  Oasport. 

Locblport;  square  chisel  mark!  on  crtone  mon<ument  at 
northwest  corner  of  road  intersection  near  Home  of 
th0  Friendless 491.54 

Tollgate,  400  feet  north  of;  square  chisel  mark  on  gran- 
ite boulder  6  feet  west  of  cycle  path 487 .  10 

EUghteen-Mile  creek,  square  chisel  mark  on  north  abut- 
ment, west  end  of  (bridge 364 .  11 

Wiight'si  Oorners,  niortheast  corner  of  stone  watering 
trougih  at  town  pump 401.20 

Wright's  Oomers,  one  and'  one-quarter  miles  north  of 
on  Okott  road;  square  chisel  mark  on  flat  rock  south 
end  of  stone  culvert  over  ditoh,  light  yeillow  Ihouse 
onj  east  side 368.59 

Cemetery,  Pettit  lot  in  southeaert:  comer;  in  loop  of  capi- 
tal ^  P ''  on  lot  monument,  southeast  comer. .......         866.60 
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'^kered  Tbyerii)  cro89road»,  one  and  one-half  mS'les 
east  of  Bidge  road;  nail  ini  old  stu<mip  Bft  sootliwest 
comer  of  road  intersecrtloni 409.27 

>)fth  Hartland;  road  jnnrotion  ruiuning  north  to;  nafll 
in  ^nmp  northivest  comer  of  roads 405.42 

Hirtlandy  three-quarters  mile  west  of,  north  side 
of  Ridge  road;  corner  of  ©econd  doorstep,  west  end  of 
Wck  ObooBe 406.38 

LocKPORT  Atlas  Shbbt. 

lartland;  square  chisel  mark  on  large  boulder  at  south- 
west comer  of  road  intersection 404.65 

'^^porty  one  and  one-half  miles  north  of;  square  chisel 
nark  on  large  boulder  nearly  in  front  of  large  plaster- 
bouse  on  east  side  of  road 426.99 

^sport,  canal  benchmark  on  east  abutment,  towpath 
fide  of  Erie  canal  bridge,  marked  with  chiseled 
square 518.99 

Olgott  Atlas  Shbbit. 

-  -.  — .  .     ..  ^ 

Hartland,  thiree-quarters  male  north  of,  in  front  of 
W.  T.  Curtiss'  house;  copper  bolt  In  granite  boulder 
fcarly  embedded  in  ground  in  line  of  ditch,  w^t,  west 
Mde  of  poad,  marked  "  B.  M.,  U.  S.  G.  S.,  376  ft". . . .       373.920 

^'twfane  town;  copper  bolt  in  granite  boulder  30  feet 
■outheast  of  District  School  No.  16,  on  road  mnning 
^ast  and  west  between  Lake  and  Hess  roads,  about  3 
nulea  north  of  Wright's  Comers,  marked  "  U.  B.  Q.  8., 
B.  M.,  363  ft" 861.146 
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Olban  Shbbt. 

The  elevations  in  the  following  list  are  based  on  a  bronzed 
tablet  set  in  the  foundation  stones  of  the  city  bailding  at  Olean, 
which  is  marked  "  U.  S.  Geological  Survey.  Elevation  1,450  feet. 
B.  M."  The  elevation  of  this  benchmark  above  mean  sea  level 
is  based  on  the  top  of  rail  in  front  of  center  of  the  Wesftern  New 
York  and  Pennsylvania  railroad  station  in  Oleaji.  The 
best  possible  reduction  of  the  profile  of  this  railroad  was  made, 
resulting  in  an  elevation  at  this  point  of  1,434.143  feet^  and  in  ac- 
cordance with  this  the  height  of  the  benchmark  is  1,467.456  feet. 
The  leveling  was  done  by  Messrs.  E.  L.  M*cNair,  levelman,  and 
Farley  Gannett,  rodman,  under  the  general  direction  of  Mr.  Frank 
Button,  topographer. 

Cattaraugus  County. 

Portviile,  Presbyterian  church;  copper  plug  in  upper 
«tone  step  a/t  entrance,  marked  ^'  U.  8.  G.  S.,  B.  M., 
1,640  ft" 1,437.800 

Ischua  Town,  Hin^dale-Ischna  road;  copper  plug  in  large 
flat  atone  in  base  of  stone  wall  under  bam<  of  Harris 
J0hn«on,  south  side  of  barn,  west  side  of  road, 
marked  "  U.  S.  G.  S.,  B.  M.  1,544  Ft.'' 1,541.918 

HinBdale,  1 1-2  miles  south  of  Olean  creek  bridge,  Faye 
Hollow  highway;  copper  plug  in  capstone  of  bridge 
foundation,  marked  "  U.  S.  G.  S.,  B.  M.  1,449  Ft." ....     1,447.639 

Glean,  City  Building;  cross  mark  on  bronze  tablet  in 
foundation  stone  just  beneath  water  taible  in  nsorthtwest 
icomer  of  building,  Union  street  side,  marked  "  U.  S. 
Geological  Survey,  B.  M.  Elevation  1,460  feet " 1,457.488 
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Olban  to  Pobtvillb. 

•-«m,  W.  N.  Y.  &  P.  R  B.  Station,  top  of  call  opposite.     1,434.14 
fean,  Union  street,  near  W.  N.  Y.  &  P.  B.  B.  Station; 
tighest  xK>int  of  rim  of  water  ping  emibedlded  in  roick  in 

front  of  "  Old  Homestead  "  saloon 1,434.101 

^^n,  east  end  of  Tompkins  street,  onter  rim  sonth  side 
of  eastern  of  two  sewer  traps  in  middle  of  street. . . .     1,430.87 
'^^rtyille,  road,  nearly  opporite  tannery  -chimney  spike 

:d  wooden  post  2  feet  high,  south  side  of  road 1,435.49 

^eli  Greek  Highway  Bridge,  near  Westons  Mills; 
top  of  coping  stone  east  abntment,  near  southeast 

comer. 1,431.45 

?<»rtville  road^  white  house  on  south  side  of;  northeast 

corner  of  horse  tolock 1,430.13 

feerhurst  Park;  top  of  it^on  strap,  niorthwest  oomer  of 

watering  trough,  north  sidfe  of  road 1,440.70 

illegany  river  highway  bridge  west  end  of  north  abut- 
ment       1,436.71 

^rtville,  oBoe-half  mile  west  of;  southeast  comer,  stone 

liorseblock  north  side  of  road 1,432.38 

^trille,  sonfbeast  comer  of  stonJe  horseblock  on  north 

»de  of  street,  name  Wiheeler  on  front 1,439.90 

Portrille,  W.  N.  Y.  &  P.  B.  B.  station;  top  of  rail 

opposite 1,442.07 

^^Ule,  OlarksviUe  road;  fltone  horseblock  in  front 

of  Mr.  Hatton's  house,  east  side  of  street 1,439.55 

Olban  to  Cuba,  via.  Hinsdalh. 
^epy,  top  of  hydrant  near  entrance  to  backyard  of. .     1,433.69 
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Erie  railroad,  150  feet  north  of;  top  o^  etone  moaifa- 
men/t  9  inches  square 1,437.54 

Erie  railroad  cros&dDjg,  three^uarters  mile  north  of 
W.  N.  Y.  &  P.  R.  R.;  top  of  outer  rail  of  main  tra<5k 
at  curve. 1,435.77 

David  Porter's  house;  north^st  comer  of  upper  stone 
doorstep 1,481.98 

Erie  railroad  orossinig,  2  miles  north  of;  east  cdde  of 
center  abutment  of  small  railroad  bridge 1,448.T1 

Wihlte  houise  east  fiide  of  road;  tstone  horseblock  in 
front  of \ 1,442.92 

Hinisdale^  1  mile  south  of;  thread'  end>  of  lower  iron 
rod  in  west  end  of  watering  trough,  on  east  side  of 
roadi 1,465.79 

BBnsdale,  north  end*  of;  Oil  creek  bridge,  poet  plate 
of  iron  post  southeast  comer  of 1,458.50 

HlNSDAIiB  TOWARD   ISGHUA. 

Scott  comers;  wooden  horseblock  in  northeast  comer 
of  roadi  intersection 1,471.13 

Scott'<s  comiers,  one-half  mile  north  of;  point  in  chiseled 
circle  on  comer  of  stone  horseblock  in  front  of  white 
house  on  east  side  of  road 1,499.26 

Scott's  corners^  1  mile  north  of,  near  Olean  creek  bridge; 
point  in  chiseled  circle  onf  boulder  embedded  in 
ground. 1,498.21 

Scott's  oormers,  one  and  one-half  miles  north  of; 
icbiseled  circle  on  point  of  large  boulder  at  turn  in. 
road 1,499.93 
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AIiLEaANT  COUNTY. 

'}enesee  town,  Portyille-Clarksville  road  near  Obi,  at 
Seyenith  Day  Baptist  Ghurch;  copper  pluig  iiv  large 
flat  rock  on  west  side  of  road  3'  feet  from  fenice,  10 
feet  from  oeniter  of  road  and  85  feet  from  the  church 
doors,  on  land  >belongtD(g  to  Mra.  E.  E.  Adams, 
marked  "  U.  S.  Q.  8.,  1547  Ft.  B.  M." 1,546.657 

Clarkfiville,  M.  M.  Comgdon'a  residence;  copper  'bolt 
in  8t<»ie  horseblock,  marked  '^IT.  S.  G.  B.,  B.  M. 
1604  ft" 1,601.700 

Cuba,  Undon  street;  bronze  tablet  in  north  end  of  the 
western  of  two  piers  of  stone  ardi  bridge,  Erie  rail- 
road, marked  "U.  8.  Geological  Survey,  Elevation 
1524  Ft.  B.  M." 1,622.410 

POBTVILLB  TO  Cl^ABKSVILLB. 

Clarksville  road,  west  side  of;  top  of  iron  crtaple  on 
wood  hitching  post  in  front  of  white  house,  dark 
green  blindfs  and  trimmings 1,515.04 

Bedford's  comer;  top  of  boulder  at  comer  of  picket 
at  northwest  comer  of  intersection  of  road-s 1,493.26 

Bedford  comers,  one  and  one-quarter  miles  northeast 

of,  just  above  spring  on  northwest  side  of  road; 

oblong  boulder 1,539.06 

Bedford  comers,  2  miles  northeast  of;  stone  horse- 
block in  front  of  white  house  on  southeast  fdde  of 
poad. 1,548.64 
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Seven  Day  Baptist  Church,  first  house  south'  of  oa 
east  isi-de  of  road;  highest  corner  of  stone  horseblock 
(house  is  two  stories  high,  painted  white  and  weather 
stained) 1,546.71 

Ctemetery,  750  feet  niortheast  from ;  top  of  small  boulder 
right  hand  side  of  bars  at  entrance  to  pasture,  south- 
east rfde  of  road : 1,530.09 

Obi,  one-quarter  mile  south  of;  rock  foundation  at 
soubheastl  corner  of  small  wooden>  ihridge 1,520.59 

Obi,  1  mile  north  of;  ibouldier  emibedded  in  ground  on 
east  side  of  road,  100  feet  south  of  bridge 1,590.92 

Olarksville,  two-third<s  mile  isouth  of;  'bouldier  inside 
fence  of  pasture  near  willow  (bushes 1,561.55 

Olarksvillb  to  Cuba. 

Clarksville,  corner  of  stonie  horseblock  on  west  side 

of  street,  marked  "  A.  Oogden  " 1,599.83 

Olarksville,  2  miles  north  of;  750  feet  west  of  signboard, 
chiseled  point  on  top  of  bouider  north  side  of  road. .     1,684.13 

Cougdon's  (M.  M.),  white  house  (green  blinds),  on  south- 
west «ide  of  noad;  •dhiseled  poinlt  of  tbouldier  almiost 
emibedded  in  ground  nearly  under  wire  fence  in  front 
of 1,723.79 

Compton^s  (Almon),  house,  east  sidie  of  road;  chiseled* 
X>oint  on  stone  horseblock  at  side  door 1,852.69 

Olarksville,  two  and  two- thirds  miles  north  of;  chiseled 
point  on  top  of  very  large  flat  boulder  on  west  side  of 
poad,  85  feet  south  of  watering  trough 1,947.43 

CHarksville,  rood  to  right  going  toward;  chiseled  point 
on  small  boulder  inside  of  ibend  at  >bend)  in  isaid 

1^88.29 


r 


Btatb  Engindbb  and  Bubybyor.  159 

Oatoaiy  two  and  three-quarters  miles  strath  of;  top  of 
spilze  to  blooiki  8upx)ortJBg  south,  end  otf  watering 
trough  OQ)  west  side  of  road  opposite  ixmd  from  east,    1  J48.37 

Caba,  two  miles  sonth  of;  creek  just  below  small  bridge; 
rounded  point  of  flat  rock  2  feet  above  water  surface.    1,637.82 

Cattaraugus  and  Allegany  Counties. 

HiNSDALB  TO  CUBA  AND  TOWARDS  OlABKSVILLB. 

Brown  liouse,  east  side  of  road;  chiseled  polint  of  boulder 
nearly  imbedded  m  ground  in'  front  of 1,584.29 

Hinsdale,  1  mile  northeast  of  'in  unfenoed  meadow;  top 
of  boulder  30  feet  east  of  road 1,558.60 

Erie  vailroadl  stooie  eu^lvert;  (chiseled  point  on  fourth 
step  from  bottomi 1,481.24 

Brie  railroad  stone  culvert;  chiseled  circle  around  point 
on  northwest  comer  of  west  end 1,516.23 

Erie  rattroad  tracks  15  feet  west  of  'Center  of;  point  of 
boulder,  chiseled 1,520.14 

Coba,  2  miles  west  of;  large  flat  boulder  at  corner  of 
road  leafing  to  Lake  Ouba 1,507.60 

Oiba,  one  and  three-quarters  miles  west  of;  top  of  old 
rusty  nail  in  west  end  of  watering  trough,  north  side 
of  Toad 1,493.49 

Ooba,  A.  J.  Van  Fleet's  mosio  store;  boulder  at  eomer 
of  street  lin  front  of 1,504.96 

Ooba,  water  plug  under  Erie  radlroiad  stone  arch'bridge.    1,518.54 

Wooden  bridge^  small ;  top  of  capstone  of  south  abut- 
ment       1,551.17 

KiAn  (Peter's)  residence;  point  in  chiseled-  circle  on 
•tone  borseblock  in  front  of 1,624.56 


L_ 
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Paba,  one  and  oiie-half  miles  eoxxth  of;  rouDded  poiiit  of 
flat  (boulder  emibedded  in  ground  near  edge  of  creek 
}u»t  below  bridge 1,637.62 


BNGINEOBBING}  EXPENSES  FOB  THE  FISCAL  YEAR. 


Ordlziary  Bepairs  Fond. 


Canals. 


DIVIHIONB. 

Erie. 

Champlain. 

Oswego. 

Black 
River. 

Cayuea 

ana 
Seneca. 

ESaBtem  ....•••...... 

$8,817  17 
6,230  18 
9,974  62 

$4,003  07 

■ 

'$574' 09 

'$678' 96 

Middle 

$607  6 

Western. ............ 

$24,022  97 

$4,003  07 

$574  09 

$578  96 

$607  € 

Total $29,786  78 


Special  Appropriatloxu. 

Examination  monumeuts  and  maps  disibursed  by  di- 
vision engineers,  chapter  932,  Laws  of  1895,  and 
chapter  950,  Laws  of  1896 

Examination  monuments  and  max»  paid  directly  by 
State  Treasurer,  chapter  932,  Laws  of  1895,  and 
chapter  960,  Laws  of  1896 

Upper  Hudlson  river  survey,  chapter  599,  Laws  of 
1896,  and  chapter  320,  Laws  of  1896 

Oeologitcal  survey.  New  York  State,  chapter  480,  Laws 
of  1896 


12,707 


3,586 


11,587 


3,453 


121,384 
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f 171  47 

80  55 

67  05 

697  86 

824  36 

EXTBAORDINABY  OANAL  IMPROVEMENT. 

Bastem  Slviflion. 

i^^roTemenit  Baranao  river,  ch^apter  169,  Laws  of 

mi 

nke's  draw  ^bridge,  chapter  1009,  Laws  of  1895 

•ite  bridge,  Schenectady,  chapter  462,  Laws  of  1895. 
rljalrs  to  Glens  Falls  feeder,  chapter  284,  Laws  of 

im : 

M  at  Glens  Palls  feeder,  chapter  286,  Laws  of  1895. 
^metery  culvert,  Waterford,  chapter  176,  Laws  of 

1893 110  80 

•mnan  street  bridge.  Little  Falls,  chapter  680,  Laws 

«f  1895 199  55 

'•^gthening  locks  21  and  22,  Erie  canal,  chapter  320, 

Laws  of  1895 130  00 

^pairs  to  Rexford  FlartB  dam,  chapter  560,  Laws  of 

1895 393  44 

^pairg,  Smith's  Baffin,  Champlain  canal,  chapter  298, 

Uw8  of  1895 , 

^all  at  Schuylerville,  chapter  105,  Laws  of  1895 

^Ring  Albany  basin,  chapter  963,  Laws  of  1895. ., 
^3iproving  Indiaii  lake,  chapter  104,  Laws  of  1895. . . 
^ate  roads,  St.  Regis  reservation,  chapter  932,  Laws 

of  1S95 

^^  Wall  at  Orient,  chapter  838,  Laws  of  1895 

^nnecock  and  Peconic  canal,  chapter  932,  Laws  of 

1895,  aad  chapter  950,  Laws  of  1896 

^tonnecock  bay  inlet,  chapter  932,  Laws  of  1895 

11 


106  06 

821  03 

803  30 

70  50 

56  69 

228  77 

1,385  56 

276  45 

L 
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Cemetery  culvert,  Waterford,  chapter  215,  Law6  of 

1896 |119 

Ballard's  bridge,  Ghamplaiiii  canal^  chapter  264,  Laws 

of  1896 201 

Repairs  to  Steeles  creek,  chapter  ^6^  Laws  of  1896 . .  403 

Improvement,  Erie  canal,  chapter  79,  Laws  of  1895, 

and  chapter  794,  Laws  of  1896 56,971 

Improvement,  Champlain  canal,  chapter  79,  Laws  of 

1895,  and  chapter  794,  Laws  of  1896 30,483 


194,603 


Special  Surveys. 
Making  survej^  and  maps  for  the  use  of  tbe  State 

Board  of  Claims,  chapter  932,  Laws  of  1895 f  5,136 


EXTRAORDINARY  CANAL. IMPROVEMENTS. 

Middle  DlTlfllon. 

Improvement  Erie  canal f  48,843 

Repairs  to  Owasco  lake  outlet 1,720 

Genesee  street  bridge  at  Utica 150 

Vertical  wall  at  Higginsville 227 

Lift-bridge  at  Genesee  street,  Syracuse 999 

Improving  Cowaselon  creek 2,249 

Vertical  wall  at  Clay  street^  Utica 186 

Otfifloo  lake  InJet  bridge 788 

Cleaning  Lake  Brook  ditch 90 

Cleaning  Manlius  ditch 20 

Cleaning  ditch  town  of  Elbridge 90 

Gilbert  street  wall  at  Utica 495 

Canaseraga  creek  culvert 170 

Improving  •channel  Butternut  creek 96 
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leaning  ditch  at  Port  Byron 

iiiprovem^nt  Oswego  canal 

>ne  dam  at  Baldwinsyille 

baproving  Oswego  canal 

'  ^\  apron  to  Braddock's  dam 

*  ne  apron  to  Oswego  dam 

ilver  bridge  at  Carthage 

Icpairs  to  l^orth  Branch  reservoir 

^'^rvej  on  account  of  Attorney-General 

liifden  street  bridge  at  Borne 

."jjinas  street  bridge  at  Rome 

^^bailding  locks  Black  Biver  canal 

^boilding  lock  49,  Black  Biyer  canal 

'i^iairs  to  highway  at  Cayuga 

Electing  Cayuga  and  Seneca  canal  at  Geneva 

^proving  Cayuga  and  Seneca  canal,  Seneca    lake 

outlet 

'^proving  Cayuga  and  Seneca  canal  at  Seneca  Falls. 

^proving  Cayuga  and  Seneca  canal  at  Waterloo 

"  *ch  between  Seneca  Palls  and  Waterloo 

^pairing  piers  at  head  of  Cayuga  lake 

bridge  survey  foot  Cayuga  lake 

Highway  town  of  Oroghan. 

Highway  Onondaga  Indian  Reservation 

'dredging  channel  Lake  Ontario  to  Wigwam  cove . . . 

Hling  outlet  Lake  Keuka *. 

K^er  bridge  at  Glendale / 

Extraordinary  repairs,  Middle  Division 
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1120  00 

16,669  68 

397  22 

16  40 

660  73 

236  64 

1,857  77 

2,741  47 

316  63 

606  46 

692  00 

2,161  92 

39  31 

8  61 

1,156  62 

1,574  26 

765  23 

1,380  53 

120  54 

46  94 

467  71 

130  79 

68  34 

739  07 

487  96 

150  00 

1,866  70 

197,869  05 
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Western  Bivisloii. 

Dredlging  QMo  bafiin,  Baffalo $864  OJ 

Dredgisig  Senjeca  Lake  level,  Ohemang  aanial 161  2\ 

Main  street  'bridge,  Fairport 1,023  2i 

West  Main  etreet  T>rid!ge,  Rochester 60  01 

Pendletori  culvert! * 29  0^ 

Mill  street  bridge,  Buffalo 497  8< 

l\)nawan<da  and  AniherAt  dltcbes 1,000  0( 

Bridge  at  f^ls  creek,  Momtour  Falls 205  61 

Oanal  imp-rovemen* 78,053  32 

Qlen  creek,  Watkins 427  14 

MaiB  etreet  bridge,  Newark 646  5E 

Dyke  at  Corning 490  37 

Erie  baein  and  docka,  Buffalo 366  61 

Bepadring  anidi  improving  Mxi<2  icreek 834  9S 

Dredging  Lower  Blaick  Bock  Harbor 616  2C 

Improving  Oatihiarine  tcreek,  Montour  Falte 272  CO 

Exdhlange  etneet  bridge,  Bodhester 750  GO 

Bull  creek  imppovement 588  8C 

Porter  avenue  bridge,  Buffalo 2,706  59 

Sewer  at  Horaeheade 497  26 

Bepairs  to  Chemung  oanal  at  Horseheadis 200  00 

Divens  ditdh  and  culvert 160  02 

Chemung  river  bridge  abutments 126  80 

Bepairs  to  loads  and  bridges  at  VensailleB 200  00 

Bepairs  to  Mghrwaj<9  a^  Bedihouse 200  00 

Bepairs  to  bridge  at  Irving 200  00 

Removing  Porter  avenuie  bridge  to  Jens^  street, 

Buffalo 42  15 
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Nott  street  bridge,  Buffalo f218  97 

arrey  Newtown  creek 1^6  62 

Bepairmg  hlghwajB  from  Lawtons  to  VersailleB 93  77 

I^iedging   and  removing  obstructions  in  Findley's 

lake 51  23 

3€iieBee  river  storage  survey 7,401  71 

jrfiiiary  lefpairs 9^974  62 


fllO^l  95 


Summary. 

Ordinary  repaiiB f29,786  78 

Extraordinary  oanaJ  improvement 292^04  41 

special  appropriationB 26^70  44 


Total  engineering  exj^enfies |348,461  63 
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I  desire  to  direct  the  attentioai  of  the  Legislature  to  the  reports 
jereto  appended  regarding  the  monnments  marking  the  bonnd- 
iTj  lines  of  this  State,  all  of  which  have  been  carefully  looked 
after  during  the  past  year  by  Assistant  Engineer  O.  H.  Flanigan. 
^leps  luiYe  been  taken  to  replace  such  monuments  as  are  missing 
and  to  r^Miir  such  as  have  been  injured  or  disturbed  and  a  per- 
nanent  record  of  all  Information  pertaining  to  these  monuments 
is  now  being  compiled  for  facilitating  future  reference. 

The  annual  reports  of  the  several  division  engineers  are  also 
leretc  appended  and  reference  will  be  had  to  them  for  the  detail 
^f  the  greater  portion  of  the  work  accomplished  during  the  year 
and  the  cost  thereof.  This  Department  has  also  been  charged 
with  the(  engineering  work  connected  with  the  enlargement  of 
'he  quarantine  station  at  Hoffman  Island  in  New  York  harbor, 
ind  the  report  of  Assistant  Engineer  John  R.  Kaley,  which  is 
lereto  appended,  will  give  the  information  pertaining  to  this  im- 
portant work  in  detail. 

It  is  probably  safe  to  say  that  the  past  yearns  work  is  the  largest 
jmd  most  diversified  of  any  ever  accomplished  by  this  Department, 
and  to  do  this  has  required  the  faithful  co-operation  andS  supi>ort 
A  every  employee,  for  which  my  acknowledgment  is  justly  due. 

BeBpectfuUy  submitted, 

CAMPBELL  W.  ADAMS, 

8i(Ue  Engineer  and  Sv/rveyor. 
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REPORT  ON  THE  WATER  SUPPLY  OP  THE  WESTERN 
DIVISION  OP  THE   ERIE   OANAL. 


By  Geo.  W.  Raftdb. 


APPENDIX   I. 


Albany,  N.  Y.,  iprfl  16,  1896. 

3on.  Campbbll  W.  Adams,  State  Engineer  and  Surveyor: 

Dear  Sir. — Aa  per  in-stru^tions  of  February  1,  1896,  I  herewith 
^resent  the  following  report  on  the  water  supply  of  the  Western 
Jiviaon  of  the  Erie  canal  with  special  reference  to  the  deepening 
lathorized  by  act,  chapter  79,  of  the  Laws  of  1895. 

The  instructions  also  include  making  an  investigation;  of  the 
*ater  supply  of  the  Middlef  and  Eastern  Divisions,  and  of  the 
*)swego  and  Ghamplain  canals  later  on,  and  I  have  accordingly 
Fpent  considerable  time  in  examining  the  question  of  canal  water 
•apply  in  general,  which  would  have  been  unnecessary  if  only  the 
rater  supply  of  the  Western  Division  required  considerationw 

At  present  the  water  supply  of  the  Western  Division  is  derived 
chiefly  from  Lake  Erie,  a  small  portion  only  being  taken  from  the 
Tonawanda  and  Oak  Orchard  creeks,  and  from  the  Genesee  river. 
Beginning  at  Ck)mmercial  street,  Buffalo,  the  distance  to  the  east 
^d  of  the  division  at  the  south  line  of  Wayne  county  is  147.72 
sdleci. 

In  discussing  the  water  supply  of  the  Western  Division    only 
mch  use  will  be  made  of  the  general  information  gathered  as  may 
apply  to  the  study  in  hand,  the  presentation  of  the  balance  be- 
'  ing  reserved  for  a  later  report. 

In  their  original  estimates  of  a  water  supply  for  the  Erie 
canal,  the  Canal  Oosnmissioners  did  not  take  into  aceonnt,  other 
than  casually,  the  various  lossee  to  which  artificial  waterways 
are  subject.  The  result  was  that  a  suece^on  of  dry  seasons  soon 
ihowed  not  only  the  insufficiency  of  the  original  estimates  but  the 
seeessity  of  giving  hydrologio  questions  more  careful  attention. 
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Sttll  aside  from  some  oil^servation's  as  to  the  losses  from  filtratioi 
and  evaporation  made  by  Messrs.  Jervis  and  Bates  in  1823  anc 
1824,  it  was  not  until  1835  that  any  serious  attempt  waa  made  t< 
gain!  accarate  information  as  to  the  conditions  in  New  Yorkbyloni 
continued  systematic  observation.  In  that  year  John;  B.  Jervis 
who  was  at  that  time  chief  engineer  of  the  Chenango  canal,  be^ai 
the  gauging  of  the  Eaton  and  Madison  brooks.  His  results,  whih 
covering  too  short  a  period  of  time  to  furnish  safe  averages,  hav« 
still  been,  as  regards  the  yield  of  small  drainage  areas  in  this  State 
the  handy  stock  in  trade  of  the  New  York  State  Canal  Departmeni 
from  that  day  to  this.  With  the  exception  of  the  gauging  of  the  floTv 
of  the  Genesee  river  made  for  the  last  three  years  and  those  of  th€ 
Hudson  river  and  its  tributaries  began  last  year,  they  furnish  the 
only  extended  data  as  to  the  yield  of  'streams  thus  far  gathered  by 
the  Canal  Department.* 

In  1838  Professor  James  H.  Coffin,  principal  of  the  Ogdensburg 
Academy,  made  a  series  of  evaporation  experiments  extending  over 
that  year.    His  results  are  as  follows: 

January,  1.625  inches;  February,  0.817;  March,  2.067;  April,  1.625 ; 
May,  7.100;  June,  6.745;  July,  7.88;  August,  5.415;  September,  7.400; 
October,  3.948;  November,  3.659,  and  December,  1.146  inches.  Total 
for  the  year,  49.362  inches.  These  results  were  obtained  by  observ- 
ing the  variations  in  weight  of  a  dish  of  water  of  the  same  size  as 
the  rain  gauge,  a  method  which  undoubtedly  gave  results  consid- 
erably in  excess  of  the  truth.  Moreover  a  single  year  is  too  short  a 
period  for  safe  results,  the  same  as  in  the  case  of  the  measurements 
of  stream  flow  by  Mr.  Jervis.t 

Gaugings  of  the  lo&s  from  filtration  and  evaporation  were  mad«  on 
the  original  Erie  canal  in  1824,  by  John  B.  Jervis  on  the  Eastern 
Division  and  by  David  S.  Bates  on  the  Westeru  Division.  Mr. 
Jervis  states  that  his  measurements  were  made  in  the  original  Erie 

*For  Mr.  Jeryls'  original  report  «ee  Appendix  F  to  An.  R^t  Canal  Com.,  1886.  Am. 
Doc.  No.  66,  pp.  66-60.  Mr.  Jervis'  tablee,  with  extracts  from  the  report,  are  also  quoted 
In  the  following  docttmenti: 

(1)  Report  of  F.  C.  Mills,  chief  engineer  Gen.  Val.  Can.  in  Appendix  D  to  An.  Kept 
Can.  Com.,  1837.    Ass.  Doc  No.  80,  p.  81. 

(2)  Report  of  W.  H.  Talcott,  Res.  Eng.  Oen.  Val.  Can.,  1840.    Aas.  Doc.  No.  96.  p.  5L 

(3)  Report  of  the  Regents  of  the  University,  1838.  Sen.  Doc  No.  62.  pp.  208-11. 

(4)  Documentary  History  of  the  New  York  State  Canals.  By  S.  H.  Sweet,  Dep.  State 
Bng.  and  Sur.,  1863,  Asa.  Doc.  No.  8,  pp.  £08-4. 

t  Professor  Coffin's  results  may  be  found  In  tlie  An.  Report  ot  the  Regents  of  the 
Unlverelty.  18S8.    Sen.  Doc  No.  66,  p.  222. 
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:anal  between  the  first  locks  below  the  village  of  Amsterdam 
md  the  aqueduct  below  Schenectady,  a  distanee  of  18  mllee.  The 
origin^il  Erie  canal  had  the  dimensioiis  40  feet  water  swrface,  bot- 
tom width  28  feet  and  depth  4  feet.  The  section  where  "Mr.  Jervis' 
measarements'  were  made  was  mostly  constructed  through  an  allu- 
vial soil,  containing  a  large  prax>ortion  of  vegetaible  matter.  In 
BoTne  places  this  soil  was  very  leaky,  owing,  probably,  to  the  decay 
•if  roots  though  the  greater  xw>rtion  retained  water  very  well. 
There  was  a  considerable  quantity  of  gravel  and  slaty  soils. 

Mp.  Jervis  stated  that  the  quantity  of  water  lost  in  this  18 
mile  section  was  very  uniform  and  averaged  125  cubic  feet  per  mile 
pert  numuie.* 

Mr.  Bates  stated  that  by  measuirements  made  in  1823  and  1824 
be  found  that  a  anile  of  new  canal,  such  as  tfhe  Erie  then  was  be- 
tween Brookport  anid  the  Nine  Mile  creek,  would  require  100  cubic 
feet  of  water  per  mile  per  minute  in  order  to  supply  the  losses 
from;  filtration,  leakage  and  evapomtion.f 

The  following  are  some  of  the  details  oif  Mr.  Bates'  measure- 
ments in'  1824 : 

On  79  miles  of  oanal  and  feeder,  comprising  20  miles  of  canal 
from  Boehester  to  Brockport,  57  'miles  from  Rochester  to  Cayuga 
and  2  miles  of  feeder,  the  supply  was  8,000  cubi-c  feet  per  minute, 
or  101^6  cubic  feet  per  mile  per  minuta  The  months  in  which 
these  observationis  were  made  is  not  stated  although  it  may  be  in- 
ferred that  they  are  averages  of  the  canal  season. 

Mr.  Bates  also  stated  that  in  August^  1824,  he  found  a  total 
use  for  the  20  miles  from  Rochester  to  Brockport,  of  2,100  cubic 
feet  per  minute,  equal  to  105  cubic  feet  per  mile  per  minute.  At 
that  time  the  canal  was  in  process  of  construction  west  of 
Rochester  and  the  section  f romi  Rochester  to  Brockport  was  fed 
excluflively  from  the  Genesee  river.  The  mieasurements  were, 
therefore,  made  by  observing  by  means  of  floats  the  flow  to  the 
west  through  the  aqueduct  across  the  Genesee  river. 
This  section  of  the  old  canal  was  considered  to  be  entirely  free 

nieport  of  John  B.  Jcrvls,  to  the  Canal  Com.  on  the  Chenango  Canal,  An.  Kept.  Canal 
Com..  1834.    Ass.  Doc.  No.  66,  p.  64. 

t  Report  of  DaTld  8.  Bates  to  the  Canal  CommlMioneni  on  the  Chenanago  Canal,  1880. 
Am,  Doc  Na  47»  p.  U, 
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• 
from  any  leakage  at  the  Bsrtrttctures  and'  the  meaflured  looses  are 

therefore  tliose  dne  to  peroolation,  abeoription  and  evaporation.* 

In  August,  1839,  Henry  Traicy  and  S.  litloott,  acting  under  in- 
Btruxjtion®  from  W.  H.  Taloott,  resident  engineer  of  the  fourth 
ddyjskm  of  the  Geneeee  Valley  canal,  made  a  series  of  observa- 
tions  along  the  line  of  the  Chenango  canal  with  a  view  of  deter- 
mining: (1)  the  evai>oration  and  filtration;  (2)  the  leakage  at  the 
mechandeal  structures,  and  (3)  whatever  else  might  be  useful  ins 
defidgndng  the  water  supply  of  the  summit  level  of  the  Genesee 
Valley  >canal. 

For  the  puirpoee  of  the  measurements  they  -selected  a  portion  of 
the  canal  extending  from  the  north  end  of  the  summit  level  to  the 
Erie  canal  and  22  miles  in  lenigth,  on  which  the  supply  on  August 
31,  was  found  to  be  2^343  cubic  feet  per  minute.  The  leakage  and 
waste  at  aqueduets,  waste  weirs  and  at  lock  No.  1  at  the  northern 
end  was  measured  at  903  cubic  feet  per  minute  as  the  evaporation 
and  filtration  on  22  miles  at  1,440  cubic  feet  per  minute,  equal  to 
65.48  i^ubic  feet  per  mile  per  mimite.  f 

It  must  be  observed,  however,  that  a  measurement  made  at  the 
end  of  August  would  not  ishow  a  maximum  of  either  evaporation 
or  absorption  by  vegetation. 

As  stated  in  the  foregoing,  Messrs  Tracy  and  Talcott  also  meas- 
ured the  leakage  and  waste  at  the  various  mechanical  structures, 
etc.  These  amounted  to:  For  leakage  at  structures,  220  cubic 
feet  per  minute;  for  waste  at  waste  weirs,  204  cu'bic  feet  per 
minute;  While  lock  No.  1  at  the  north  end  of  the  section  gave  a 
leakage  of  479  cubic  feet  per  minute.  This  amount  Mir.  Talcott 
remarks  was  so  much  greater  than  at  any  other  lock  on  the  canal 
as  to  induce  the  belief  that  the  gates  were  not  properly  dosed  at 
the  time  of  the  measurement. 

At  lock  No.  69,  on  the  same  <canal  the  leakage  was  382  cubic 
feet  per  minute  for  an  8  feet  lift. 
Mr.  Talcott's  report  is  a  very  able  one  and  presents  clearly  all 


^  Report  of  F.  C.  Mills,  in  relation  to  the  Qen.  Val.  Canal,  1840L  An.  Doc.  No.  9<»  p.  26. 
Also,  see  report  of  W.  H.  Talcott,  same  document 

Theoe  two  reports  contain  a  summary  of  all  that  had  been  done  In  the  way  of  measure- 
ments of  the  various  lossea  now  under  discussion  up  to  that  time,  as  weU  as  a  number 
of  references  to  the  foreign  data. 

t  Talcott's  report,  1840.    Am.  Doc  No.  96,  pp.  42-4S 
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ie  data  at  hand  at  that  day.  Without  parsuing  the  matter  further 
»B  may  eay  that  data  which  he  gives  ffixes  the  following  quanti- 
is  as  fairly  oofvering  the  various  losses  to  whioh  artificial  water- 
^j%  of  the  dimeiifiions  of  the  original  canals  of  the  State  are 
■bject* 

(1)  Loss  'by  filtration,  absorption  and'  evaporation,  100  cubio 
fcet  per  mile  per  minute.    With  retentive  soils  this  could  be  re- 
cced to  from  60  to  70  cubic  feet  per  mile  per  minute.    Mr.  Talcott 
ted  on  66  cubic  feet  per  mile  per  minute  for  the  Qenesee  Valley 
^1,  but  this  w€i8  suboequently  found  too  small. 
'-)  Leakage  at  mechanical  structures;  for  locks  of  11  feet  lift, 
Ml  cttbic  feet  'per  minute;  for  leakage  and  waste  at  each  waste 
^ir,  30  cufbic  feet  per  minute;  for  a  wooden  trunk  aquieduct  an 
^ant  depending  upon  the  length  of  the  structure,  as  an  average 
^  of  a  cubic  foot  for  each  lineal  foot  of  trunk. 
h  response  to  a  resolution  of  the  Oanal  Oommissioners  of  date 
^pril  12, 1841,  O.  W.  Childs,  C.  E.,  then  chief  engineer  of  the  Erie 
'aal,  prepared  a  report  on  the  water  supply  of  the  Western  Divis- 
«  with  reference  to  the  enlargement  then  in  progress. f 
b  this  paper  Mr.  Ghilds  gives  the  results  of  gaugings  made  in 
'^l  by  himoelf  of  the  losses  from  filtration,  absorption,  evapora- 
*^  and  leakage  on  the  original  Erie  canal,  between  Wayneport,  in 
ivne  county,  and  Pit  lock,  which  corresponded  to  lock  53,  near 
Jde,  of  the  present  canal.    He  also  gives  the  results  of  gaugings 
iadeby  Alfred  Barrett  between  Pittsford  and  Lockport. 
Ur.  Childs'  measurements  were  for  a  section  of  the  canal  36.02 
^es  in  length.    On  the  Palmyra  level,  for  a  distance  of  8.34 
<K  where  the  soil  is  open  and  porous,  the  gaugings  showed  a  loss 
''108.75  cubic  feet  per  mile  iper  minute.    On  the  Clyde  level  with 
»3»ore  retentive  soil  the  loss  of  filtration,  absorbtion  and  evapora- 
^&  was,  for  a  distance  of  27.68  miles,  only  35.26  cubic  feet  per 
^e  per  minute.  The  entire  loss  including  the  leakage  was,  for  the 
^^k  distance,  84.05  cubic  feet  per  mile  per  minute. 

/Jlja  qaanttUM  apply  to  canals  28  feet  by  40  feet,  and  4  feet  deep,  and  with  loeki  90 
^  fa)  leagOi,  15  feet  wide  and  about  8  to  10  feet  lift 

J[M^r  relating  to  the  supply  of  water  required  for  the  canal  between  Lockport  and  the 
^*««  riTer.    An.  Kept  Can.  Com.,  1848.    Ass.  Doc  No.  16,  pp.  141-17&. 

n 
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These  gangings  were  made  for  a  term  of  33  days  from  July  30  t 
August  31,  melusive.  Ganginigs  were  also  made  in.  June,  early  ii 
July  and  in  the  following  October,  from  whence  was  derived  thi 
conclusion:  that  the  demands  were  greater  and  the  «upply  less  f  o 
the  time  in  which  the  observations  were  taken  than  during  an; 
other  portion  of  the'  Season. 

Mr.  Barrett's  measurements  were  made  at  various  points  on  thi 
original  canal  between  Pittsford  and  Lockport  and  repeated  eacl 
day  from  July  17  to  September  30,  inelusive.  They  showed  an  avei 
age  loss  for  the  whole  period  of  73  cubic  feet  per  mile  per  minute 
Assuming  the  same  ratio  of  loss  between  Pittsford  and  Wayneport 
and  there  resulted  for  the  entire  distance  of  122  miles  from  Lock 
port  to  Pit  lock,  an  average  loss  of  67  cubic  feet  per  mile  per  minute 

Mr.  Child®  states,  however,  that  an  addition  to  the  foregoini 
quantity  should  be  made  as  an  allowance  for  springs  and  severa 
small  streams  entering  the  canal  and  which  could  not  be  gauged 
Making  such  additions,  he  concludes  that  85  cubic  feet  per  mih 
per  minute  should  be  taken  as  the  total  quantity  consumed  on  th< 
122  miles  of  canaJ  under  consideration.  This  is  equivalent  to  i 
total  of  10,370  cubic  feet  per  minute. 

It  is  also  stated  that  the  supply  of  water  was  ample  for  all  th< 
purposes  of  navigation  during  the  period  covered  by  these  gaugiuga 

Comparing  these  measurements  of  1841,  with  these  made  bj 
Messrs.  Jervis  and  Bates  in  1824,  and  one  point  of  great  practica 
value  at  the  present  time  is  immediately  brought  out,  namely,  ai 
to  the  excess  of  loss  of  water  in  new  canals  over  those  some  tim^ 
in  use.  Let  us  examine  as  to  just  the  difference  on  the  Westen 
Division.  Mr.  Bates  found  a  total  loss  of  from  101.26  cubic  fee^ 
per  mile  per  minute  to  105  cubic  feet.  In  the  absence  of  the  detai 
we  may  assume  that  the  springs  and  small  streams  allowed  foi 
by  Mr.  Ohilds  were  delivering  into  the  canal  in  1824  the  same  ai 
in  1841,  at  least  10  to  15  cubic  feet  per  mile  per  minute.  We  liav< 
then  as  the  total  supply  in  1824  from  115  to  120  cubic  feet  per  mil< 
per  minute.  Adopting  the  latter  figure  as  a  maximum  to  compare 
with  Mr.  Childs'  85  cubic  feet  per  mile  per  minute  as  found  in 
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Ml,  and  we  conclude  that  the  decrease  in  the  loss  bj  filtration  due 
othe  gradual  fiilting  up  of  the  bottom  was  something  like  35  cubic 
!eet  per  mile  per  minute. 

The  application  of  this  conclusion  will  be  as  to  the  increase  in 
;ercolatioii  from  the  present  icanal  after  the  Jbottom  haa  been  dis- 
turbed, and  in  many  caaes  43lope  walls  rebuilt  in  the  process  of 
deepening.  It  seems  clear  that  we  must  make  the  water  supply 
liberal  in  order  to  fully  answer  the  demands  of  the  first  few  years 
^hila  the  bottom  is  again  gradually  attaining  the  fixed  condition. 

While  on  this  question  of  liberal  supply  it  may  be  remarked 
kt  the  experience  of  about  seventy-five  years  in  the  operation 
'f  the  New  York  State  canals  has  thoroughly  shown  the  futility  of 
lav  attempt  at  excessive  economy  in  water  supply.  In  the  absence 
'f  systematic  information  as  to  yield  of  streams,  the  tendency  has 
•ten  to  overrate  the  summer  fiow,  with  the  result  of  shortage  fre^ 
laently  at  points  where  the  supply  was  believed  to  be  ample. 

The  chief  sources  of  such  shortage  may  be  enumerated*  as: 

(1)  The  great  range  in  the  yield  of  drainage  areas  from  year  to 
jtar  by  reason  of  variations  in  the  rainfall  and  tem»perature. 

(2)  The  result  of  clearing  off  forest  has  been  to  somewhat  in- 
crease the  spring  flood  flows  and  decrease  the  summer  flow. 

(3)  The  systematic  drainage  of  large  areas  has  also  tended  to 
increase  the  flood  flows  and  decrease  the  summer  flows. 

(4)  On  long  levels  the  growth  of  aquaitic  plants  and  the  forma- 
^on  of  sand  bars  in  the  oanal  itself  have  tended  to  decrease  the 
^ount  passing. 

Among  minor  sources  of  loss  we  may  mention  evaj>oration,  which 
•aries  somewhat  in  different  years;  also  absorption  by  growing 
plants.  Neither  of  these,  however,  can  ^je  considered  serious 
(onrces  of  loss. 

A  number  of  other  gaugings  of  the  loss  from  the  original  Erie 
^al  are  recorded  in  the  reports,  buit  the  foregoing  are  suflScient 
f'>r  present  purposes.* 

A  study  of  them  in  detail  shows  the  necessity  of  providing  for 


*  An.  Doc.,  1840,  No.  96,  p.  2$.    Also.  Ass.  Doc.,  1842,  No.  24,  p.  37. 
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an  artificial  •channel  of  the  dimensions  of  the  original  Erie  canal. 
and  construeted  on  (the  American  system^  at  least  80  tp  100  cubic 
feet  per  mile  per  minute,  exclusive  of  water  for  filling  and  for 
lockages. 

By  use  of  the  data  derived  from  the  gaugings  made  in  1841,  Mr. 
Ohilds  arrived  at  the  supply  of  the  enlarged  canal  of  that  day  in 
the  following  manner:  It  was  assumed  that  the  loss  by  filtration 
through  the  bottom  and  sides  of  the  canal  would  be  as  the  square 
root  of  the  pressure  or  depth  of  the  water*  and  as  the  area  of  the 
surface  pressed.  Proceeding  on  this  line,  he  computed  the  quan- 
tity required  to  supply  the  losses  from  filtration,  leakage  and  evapo- 
ration (in  the  enlarged  canal  of  1840—1860)  at  190  cubic  feet  per 
mile  per  minute.  This  figure  was  subsequently  substantially 
adopted  for  the  entire  enlarged  canal,  and  with  the  exception  of  a 
few  special  cases  is  still  in  use  to  this  day. 

Adding  the  amount  required  for  lockages  at  lock  53,  and  Mr. 
Ohilds  placed  the  entire  supply  for  the  Western  Division  from  Lock- 
port  to  the  east  end  at  208.59  cubic  feet  per  mile  per  minute,  or  at 
a  total  of  25,448  cubic  feet  per  minute  for  122  miles  of  canal. 

The  most  interesting  portion  of  Mr.  OhildB*  report  is  that  relating 
to  the  dimensions  of  the  long  level  from  the  foot  of  the  locks  at 
Lockport  to  lock  06  at  Rochester.  The  problem  may  be  stated  in 
this  form :  Starting  at  Lockport,  with  a  flow  of  25,448  cubic  feet 
per  minute,  it  is  required  to  find  the  dimensions  of  prifim  which  will 
pafis  this  quantity  less  190  cubic  feet  per  minute  for  every  mile, 
and  at  the  same  time  maintain  a  velocity  not  too  great  for  conve- 
nient navigation.  The  minimum  depth  of  canal  to  be  7  feet,  and 
the  mean  velocity  not  to  exceed  one-half  mile  per  hour. 

With  25,448  cubic  feet  per  minute  supply  at  Lockport,  the  proper 
supply  at  Rochester  was  found  to  be  13,290  cubic  feet  per  minute. 

Several  extended  tabulations  were  submitted  by  Mr.  Child«  em- 
bodying different  plan®  for  the  prism  of  the  long  level,  but  that 
which  was  finally  adopted  with  some  modifications  is  of  more 
interest  at  preeent. 


*  In  reality  the  loes  sbould  be  proporttonal  to  the  d«i»th,  beoaoM  the  dlscharvo  Increeaef 
at  the  head. 
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the  f oriaitla 

z  whicli 

a  and  h  are  coefficients  with  the  valaes 

a  =  0.0000444499,  5=0.0000242661. 

^  =  mean  velocity  in  linear  feet  per  second, 

JS  =  mean  hydraulic  radius  =  f^  and 

jr=  inclination  of  surface =r  and  applying  it  to  a  series  of 

ngitadinal    sections    about    one   mile    in  length   it  was  found 

\at  with  the}  following  dimensions^:    Lockport,  bottom  width,  56.3 

^t ;  water  surface  width  88.3  feet  and  depth  8  feet ;  Rochester  bot- 

m  width  38  feet^  surface  width  70  feet,  and  depth  8  feet,  and  a 

-loci  ty  of  not  more  than  0.733  feet  per  second,  or  one-half  mile  per 

lor,  the  delivery  at  Rochester  would  be  13,290  cubic  feet  per  minute 

.«  assumed  to  be  necessary  for  the  supply  of  the  balance  of  the 

ilvision  to  the  Seneca  river. 

This  computation  gave  a  total  fall  in  the  prism  of  3.92  feet  in  the 
Thole  distance  considered. 

The  forgoing  is  only  a  brief  review  of  Mr.  Childs'  report  and  nec- 

'  -ssarily  incomplete  as  to  many  of  the  details.    The  tables  aocom- 

;anying  the  report  show  the  various  plans  which  he  proposed  for  the 

•ng  level  and  may  be  readily  referred  to  in  the  place  dted.    At 

resent  the  report  is  of  interest  as  showing  the  several  steps  taken 

« 

ji  the  design  of  the  62  mile  level,  which  has,  as  finally  constructed,  a 
«nrface  inclination  of  3,165  feet  in  62.49  miles. 

The  plans  of  the  long  level  proposed  by  Mr.  Ohilds,  while  inter- 
esting and  valuable  as  indicating  the  broad  lines  of  the  final  design, 
^ere  still  hardly  satisfactory  to  the  Oanal  Commissioners,  chiefly 
because  he  proposed  to  take  a  supply  at  times  from  the  Genesee 
HTer. 

Previous  to  1849  the  draft  on  the  Genesee  river  had  been  for  a 
namfber  of  years  very  severe*  and  the  Canal  Commissioners  were 


*8«e  report  of  the  Select  Oommittee  on  Memorial  of  Jacob  Qrovea  and  others,  occupants 
4  the  water  of  the  Genesee  rlyer  at  Rochester,  1862,  Ass.  Doc  No.  102.  Also,  see  report 
'••  the  dlTerslon  of  the  water  from  the  Oenesee  river,  by  Daniel  Marsh,  1854,  Ass.  Doc 
Vo.  iS,  pp.  146-1601  A  review  of  a  large  number  of  gauglngs  of  the  flow  throui^  the  orig- 
asl  Erie  canal  xmj  be  found  in  the  appendices  to  Mr.  Marsh's  report  Also,  see  testi- 
9007  auA  statemeDts  of  I*.  U  Nloihols,  taken  before  the  Canal  Appralsen  In  1866,  In  Sen. 
.,  1366b  No.  im^  pp.  m,  in.  eto. 
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desirous,  if  possible,  to  feed  the  enlarged  canal  entirely  from  Lake 
Erie,  or  in  case  that  were  deemed  impracticable  to  then  farnish 
storage  in  compensation  for  the  draft  npon  the  Genesee  river.  In 
line  with  this  view  the  Legislature  had,  by  chapter  222  of  the  Laws 
of  1849,  authorized  the  Canal  Commissioners  to  convert  Conesua, 
Honeoye,  Canadice  and  Hemlock  lakes,  or  any  one  of  them  into  res- 
ervoirs for  the  supply  of  the  canal. 

In  June,  1849,  the  Canal  Commissioners  employed  Henry  Tracy 
to  make  two  investigations: 

(1)  As  to  the  usefulness  and  policy  of  bringing  Conesus,  Honeoye, 
Canadice  and  Hemlock  lakes  into  use  as  reservoirs  as  provided  in 
chapter  222  of  Laws  of  that  year;  and 

(2)  To  examine  and  rejport  ujwn  the  subject  of  a  supply  of  water 
for  the  Erie  canal  from  Buffalo  to  Montezuma,  to  be  drawn  from 
Tonawanda  creek  and  Lake  Erie.*  In  the  beginning  of  his  report  on 
the  usefulness  and  policy  of  bringing  Conesus,  Honeoye,  Canadice 
and  Hemlock  lakes  into  use  as  reservoirs  Mr.  Tracy  points  out  that 
it  is  necessary  to  determine,  first  of  all,  the  amount  of  water  re- 
quired for  feeding  the  enlarged  canal  between  Buffalo  and  the 
Montezuma  level,  and  reasoning  from  the  data  already  cited  he  con- 
cludes that  evaporation  should  be  allowed  for  at  the  rate  of  6  cubic 
feet  per  mile  i)er  minute  while  leakage,  filtration  and  waste  will  use 
up  194  cubic  feet  per  mile  per  minute  substantially  as  computed  by 
Mr.  Ohilds.  f 

Mr.  Tracy  estimates  lockage  water  for  an  average  business  of 
200  lockages  a  day  at  2,959  cuMc  feet  per  minute.  For  swelling 
descending  boats  out  of  the  locks  he  estimates  740  cuJbic  feet  per 
minute,  while  leakage  of  the  last  lock  is  taken  at  2,400  cubic  feet 
per  minute  for  a  pair  of  double  locks. 

Mr.  Tracy  finally  arrives  at  the  following  quantities  as  re- 
quired to  pass  tihel  different  points,  viz. : 


^  Tbese  reports  are  to  be  found  In  Sen.  Doc»  I860,  Noa.  40  and  CL 

t  Mr.  Tracy's  eatimato  of  these  yarious  sources  of  loss  of  water  Is  as  follows: 

Leakage 166.6  cubic  feet  per  mile  per  minntei 

Bvapomtion  6.1  cubic  feet  per  mile  per  minute. 

Waste  28. S  cubic  feet  per  mile  per  minutei 

Contlngeneies 10.0  cubic  feet  per  mile  per  minute. 

Total 200.0  coble  feet  per  mile  per  mlnuta 
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Black  Rocky  36^020  cubdc  feet  per  mdnnte. 

Tonawanda,  31^40  cubic  feet  per  minute. 

Pendleton,  31,000,  cubic  feet  per  minute. 

Middleport,  27,200  cubic  feet  per  minnte. 

Albion,  24,000  cubic  feet  per  minute. 

Brockport,  21,000  cubic  feet  'per  minute. 

Rocbester,  17,000  cubic  feet  per  minute. 

Lock  53,  6,100  cubdc  feet  per  mdnute. 

Experience  for  the  last  35  years  has  shown  that  these  quantities 
yie  apparently  large  are  not  greatly  in  excess  of  the  actual  re- 
nrements.  Indeed  due  to  the  large  use  of  water  power  at  Black 
*ck  and  Lockport,  tihey  have  at  times  been  even  somewhat  .in- 
peientu 

In  his  report  on  tlhe  proper  size,  plan  and  surface  imcLination  for 
:**  Erie  canal  enlargemen^t  between  the  Tonawi^nda  creek  and 

Qtezuma,  Mr.  Tracy  determines  and  fixes  the  proper  area  of 
■sss-section,  depth  of  chaneel  and  slope  of  surface  required  to 
tfs  the  quantities  of  water  proposed  lin  thei  preceding,  in  order 
at  the  mean  velocity  of  flow  may  not  exceed  one-half  mile  per 
»<Qr,  or  0.733  lintaar  feet  per  second. 
Xt  that  time  tihe  down  tonnage  was  about  five  times  as  great 

the  up  tonnage,  hence  it  was  concluded  that  a  slight  current 
i'Oring  the  descending  trade  would  do  no  injury  but  be  rather  a 
EneAt. 
To  compate  the  flow  Mr.  Tracy  used  the  Prony  formula. 

v=iB  W^hlD  +  a^  —  a) 
t  which, 

i;=the  mean  velocity  in  cubic  feet  per  second. 

7=  the  inclination,  and 

2>  =  the  mean  hydraulic  radius =p 
For  values  of  a  and  b  he  used  those  of  Prony,  in  which  a^=0.000- 
^U499  and  b=0.0000942772  for  determdnilng  the  flow  with  full 
4aal ;  and  for  low  water  those  of  Eytel wein,  in  wMch  a;=O.0000- 
fe»ol  and  b=0.0001114155.  At  the  velocity  of  0.733  linear  feet 
fr  second,  the  constants  of  Prony  give  results  differing  about  5 
h^  cenrt:.  from  those  of  Eytelwean. 
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In  a  special  report  to  the  Senate  made  under  date  of  February 
28, 1849,  the  Canal  Oommiasionera  state  they  have  fixed  the  genera.] 
dimensions  of  the  enlarged  canal  at  7  feet  depth;  width  at  watei 
surface,  70  feet;  bottom  width  52.5  feet^  with  slope  wall  at  sides 
one  and  one-quarter  to  one.* 

It  was  apparenrt:,  however,  that  the  prism  of  the  long  level  musl 
mostly  be  considepably  larger  than  this  in  order  to  carry  the  re- 
quired' quanitity  and  not  exceed  the  velocity  of  0.733  linear  feet 
per  second.  This  section  gives  an  area  of  428.75  square  feet. 
Hence,  the  standard  section'  could  be  maintained  on  the  long  level 
as  far  west  as  this  iseciion  would  pass  the  computed,  quantity 
with  a  mean  velocity  not  exceeding  0.733  linear  feet  per  seoand. 
This  podnt  was  found  to  be  9  miles  west  of  Bocheeter.  From  there 
to  Tonawanida  ereek  the  prism  would  necessarily  be  in.  excese  of 
the  general  section. 

For  the  western  portion  of  the  long  level  Mr.  Tracy  submitted  fonr 
plane  emibodying  various  widths  at  water  surface  and  on   the 
bottom,  as  well  as  varying  depths.    It  is  unnecessary  to  review 
these  several  plans  In  detail  as  they  may  be  found  in  Mr.  Tracy's 
report  at  the  place  -cited.    They  all  involve  varying  depths  and 
slopes  at  time  of  high  water  difiPerent  from  those  at  low  water ; 
even  at  low  water  the  surface  slope  varies  from  3.41  to  4.30  feet, 
while  at  high  water  Mr.  Tracy's  different  plans  propose  surface 
slopes  ranging  from  6.2  to  7.3  feet.    It  api)ears  to  have  been  over- 
looked that  surface  slopes  of  this  extent  would  have  involved  a 
uniformity  of  jfeediag  rather  difficult  of  attainment.    Basing  the 
resulting  flow,  however,  on  the  formula  used  it  is  clear  that  the 
extremel  slopes  proposed  by  Mr.  Tracy  were  imperative,  with  the 
assumed  croes-sections,  if  it  were  proposed  to  feed  entirely  from 
Lakej  Erie  and  absolutely  without  reference  to  the  Genesee  river. 
In  this  eonnection  it  may  be  again  pointed  out  that  Mr,  Ohilds' 
pitopofted  islopes,  which,  involved  feeding  from  the  Genesee  river, 
were  much  less  than  Mr.  Tracy's,  and  since  it  was  Mr.  Childs'  plan, 
modified  somewhat  as  to  slope  and  dimensions  of  prism  that  was 
finally  carried  out  we  are  forced  to  the  conclusion  that  the  Canal 

•  Sen.  Doa,  IMS,  No.  60,  p.  1. 
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xmimissioners  Anallj  adopteid  the  fixed  policy  of  feeding  the  east 
iid  of  the  Western  Divisioin,  so  far  as  necessary,  from  the  Genesee 
Jiver. 

I  have  pursued  this  matter  of  the  inid&cation«r  of  the  original 
."eports  somewhat  at  greater  length  than  would  otiherwlse  be  done^ 
because,  in  ordfer  to  keep  the  yelodty  of  flow  wiithin  or  near  the 
proper  [limit,  it  aippearo  meoessary,  im  deaignang  the  water  supply 
of  the  present  enlargemenit,  that  we  take  an  additional  quantity 
rf  water  from  the  Genesee  river.  In-  view,  therefore,  of  the  <oon- 
nt>versiea  whidh  ihave  existed  for  75  years  between  the  owners 
«f  the  water  rights  oa  that  stream  and  the  canal  authorities  it  is 
Enable  to  fully  uniderstandi  that  a  suggestionl  of  taking  addi- 
ional  water  from  the  Genesee  is  fairly  in  line  with  the  policy  of 
:lie  OaBal  Board  for  the  last  45  years. 

In  leavtog  the  discussion  of  those  early  reports  on  the  water 
•apply  of  the  Western  Division  I  wish  to  record  my  admiration  of 
ie  manner  in  which,  the  subject  was  treated  by  Messrs.  Child« 
md  Tracy.  Both  were  ekillf  ul  engineers  and  when  we  take  into 
account  that  aside  from  the  original  Erie  canal  there  was  no 
precedent  for  a  canal  level  62.5  miles  in  length  with  a  surfa<ce 
descent  for  the  whole  distance,  one  can  not  but  accord  them  sincere 
praise  for  their  comprehensive  reports.* 

The  matter  of  just  the  dimensions  to  be  given  to  the  prism  of  the 
Qilarged  canal  between  Lookport  and  Rochester  remained,  how- 
ever, in  abeyance  until  1854  in  whieh  year  the  dimensions  as  they 


*Mr.  Cfallds'  report  Is  eepeoially  Interesting  to  the  cultivated  bydrauliclan  not  only 
>fzum  of  the  magnitude  of  the  problem  but  because  of  the  manner  of  treatment  Mr. 
^Ids'  plan  No.  2,  wherein  he  applies  the  difCerential  problem 

?!? 


\s  {av  +  ho*/ 


•  of  ralue  as  being*  so  far  as  the  American  literature  of  canals  is  conoemed»  the  only 
^  In  which  the  hi^er  mathematics  had  been  applied  to  the  solution  of  this  problem  at 
Mt  time.    In  this  equation  we  have: 

w  -  area  of  the  section. 
•= velocity. 

s=:  width  at  water  surface. 
f= wetted  perimeter. 

S-  aeeeleratlon  of  gravity, 
zdsptb. 

^dt  a  differential  quantity  to  be  integrated  between  the  limits  h »8  and  hm » the 
*M  at  Lodkport 

j^oee  Interested  in  the  application  of  differential  equation  to  such  problems  are  all 
Tferred  to  a  paper  on  the  "  Plow  of  Water  Throus^  Level  Canals."  by  James  Atkins 
^««bridge.  U.  Inst,  a  B.  in  Proc  Inst.  G.  B.,  voL  LIII,  (Ses.  1877-78,  pt.  Ill),  pp.  216-2 
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now  exist  were  finally  fixed,  but  not  until  tlioroughly  discu&sec 
at  fievejal  meetings  of  the  Canal  Board. 

At  a  meeting  on  September  16,  1850,  the  following  was  offered 
"  Resolved  that  the  enlargement  of  the  Erie  canal  through  the  vil 
lages  of  Brockport,  Albioa  and  Medina^  to  the  extent  represented 
and  described  by  the  surveys,  maps,  plans  and  specificatians  this  da  j 
.  presented  by  the  State  Engineer  and  Surveyor  be  and  the  sam^c 
are  hereby  ordered  to  be  constru-cted  of  the  dimensions  require'd 
by  the  following  descfiption  of  the  size  of  the  canal  and  upor 
the  line  d'escribedin  the'following  resolution  to  wit: 

"At  the  lowest  lock  at  Lockport  the  mean  width  of  the  water  waj 
of  flaid  oanal  shall  be  91  feet,  and  the  depth  of  the  same  9  feet, 
anid  from  thence  the  water  lohannel  cyf  said  canal  shall  regularlj 
diminish  (except  where  a  saving  of  expense  will  warrant  a  wider 
channel),  to  mean  width  of  62  feet  and  9  feet  depth  of  water  at 
the  point  where  the  enlarged  canal  in  the  city  of  Rochester  is  62 
feet  in  mean  width,  thence  to  the  Rochester  aqueduct  to  have  a  mean 
width  and  depth  of  9  feet  water,  and  thence  to  the  easterly  end  of 
said  aqueduct  as  the  same  now  is,  and  thence  to  the  first  lock 
east  of  Rochester  said  oanal  to  have  mean  width  of  water  way  of 
60  feet  and  a  depth  of  8  feet."* 

At  the  meeting  of  the  Oanal  Board,  June  6, 1854,  John  T.  Clarke, 
State  Engineer  and  Surveyor,  submitted  a  report  on  the  long  level 
in  which,  after  reviewing  the  report  of  Mr.  Ohilds,  he  offered  a  reso- 
lution that  the  enlarged  canal  between  Lockport  and  Rochester  be 
constructed  in  conformity  to  the  following  dimensions: 

"  The  bottom  of  the  canal  at  Lockport  to  be  located  18  inches 
below  the  top  of  the  mitre  sill  of  the  lowest  lock  at  Lockport,  and 
descending  two  feet  to  a  uniform  declivity  to  the  bottom  of  the 
Rochester  aquedliet,  the  prism  to  be  so  constructed  as  to  admit 
of  7 1-2  feet  of  water  above  the  top  of  the  said  mitre  sill  at  Lockport 
and  7 1^  feet, above  the  bottom  of  the  Rochester  aqueduct  with  a 
bottom  width  throughout  of  52  1-2  feet^  and  a  surface  width  at  Lock- 
port  of  75  feet  and  at  the  west  end  of  the  Rochester  aqueduct  of 


*  Manuscript  proceedings  of  Canal  Board,  vol.  D,  p.  S28.    Also,  see  table  In  An.  Rept. 
State  Engineer,  1877,  p.  214. 


State  Enginbbr  and  Sukvbtor.  187 

^J83  feet,  giving  a  snrfasce  declivity  in  the  whole  distan<5e  of  3  2-3 
*t.  The  prism,  from  Locbport  to  Rochester,  to  diminish  uni- 
innly  in  size,  etc."* 

This  resolution  was  also  subject  to  considerable  dlscusBion  until 
aally  the  following  dimensions  were  substantially  fixed  upon  and 
nbodied  in  plans  submitted  by  the  State  Engineer  and  Surveyor  on 
^ptember  12, 1864.  f 

At  Lyell  street,  Rochester,  bottom-  width,  55  feet;  surface  width, 
^.5;  depth,  7.8  feet.  Loefcport,  bottom  width,  79  feet;  surface 
ndth,  100  feet;  depth,  8  feet. 

West  of  Lockport  the  dimensions  had  been  fixed  several  years 
*fore  substantially  as  proposed  by  Mr.  Tracy,  as  follows:  % 

Through  the  rock  cut  for  two  and  one-half  miles  west  of  Lockjwrt, 
-'th  bottom  and  water  surface  width,  62.5  feet;  depth,  9.5  feet. 
J^rom  the  west  end  of  rock  cut  to  Pendleton,  bott;>m  width,  96  feet; 
sater  surface,  100  feet,  and  depth,  9  feet. 

From  Pendleton  to  Tonawanda  the  Tonawanda  creek  affords  an 
•3Bcient  navigation  with  dimensions  generally  in  excess  of  the  re- 
iiirements  of  the  canal. 

From  Tonawanda  to  Black  Rock  guard  lock,  bottom  width,  72 
'?et;  surface  width,  90  feet,  an/d  depth,  9  feet. 

From  Black  Rock  guard  lock  to  the  connection  with  Lake  Erie 
■  was  considered  that  the  great  width  of  the  Black  Rock  harbor 
vould  furnish  at  all  times  a  sufficient  amount  of  water. 

Daring  the  years  while  the  construction  of  the  long  level  was  in 
'>pogres8  there  was  a  tendency  for  the  water  to  accumulate  at  the 
■ast  end,  while  it  was  slack  at  the  west  end.  For  a  number  of 
■ears,  however,  this  tendency  has  not  been  specially  observed.  § 

'  Vanuscrtpt  proceedingB  of  Canal  Board,  vol.  10.  Canal  Bnlargement,  pp.  46>62.  Also, 
Ule  In  An.  Kept.  State  Bnglneer,  1877.  p.  214. 

Mt  Is  stated  Uiat  these  dimensions  were  substantially  fixed  upon  at  that  time,  al- 
rOQgh  a  few  changes  have  been  made  since  1854.  For  instance,  the  original  depth  at 
better  Was  7  feet  4  inches,  wliich  made  the  canal  bottom  2  inches  below  the  bottom 
"  the  aaueduct  at  the  west  end  of  same.  Chapter  399  of  the  Liaws  of  1874,  authorized  the 
'v«iing  of  the  bottom  of  the  aqueduct  6  inches  and  the  deepening  of  the  canal  6  inches 
^•ow  the  established  grade  from  the  aqueduct  to  the  wide  waters  west  of  Rochester.  As 
"^rds  the  water  surface  of  the  long  level  'Uo  change  has  been  made  since  it  was  orig- 
>^l7  fixed  In  1854.    Also,  see  Report  State  Engineer,  1877,  p.  212. 

X  Although  Mr.  Tracy's  general  plan  has  been  followed,  so  far  as  cian  be  learned,  the 
^l]r  resolutions  of  the  Canal  Board  establishing  grades  of  this  portion  of  the  canal  are 
)-'»«  of  September  22. 1849.  and  September  7.  1860,  which  provide  for  a  top  water  line  100 
V  in  width  between  Tonawanda  creek  and  Sulphur  Spring  guard  lock  and  90  feet  In 
*:dth  from  thence  to  the  rock  cut  with  a  depth  of  8  feet  In  each  oaae.  As  regards  formal 
■f^Uon  of  the  boarfl.  the  matter  seems  to  have  been  left  indefinite. 

.I'Vcnual  Report  of  the  State  Bhigineer  and  Surveyor,  for  the  year  ending  December  81. 
•^  p.  Ct,  where  a  statement  of  the  dimensions  of  the  long  level  as  fixed  in.  1854  may  be 
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In  the  summer  of  1876  W.  H.  Searles,  M.  Am.  Soc.  C.  E.,  Di- 
viflion  Engineer  of  the  Western  Division,  working  under  the  au- 
thoirity  of  Chapter  425,  section  6,  of  the  Laws  of  1876,  made  a 
survey  of  the  Western  Division  in  which  levels  and  cross-sections 
were  carefully  taken  and  which  furnishes  a  large  amount  of  in- 
formation as  to  the  actual  working  of  the  long  level. 

In  <x)mputing  the  water  supply  of  the  long  level  Mr.  Searles  used 
the  formula : 

J—P  \^6119  +  0.6it/ 

in  which 

y=fall  of  surface  in  feet  per  mile 
j?  =  wet  perimeter  in  feet 

^  =  mean  velocity  in  feet  per  minute  =  x 
2)= discharge  in  cubic  feet  per  minute  and 
A  =  sectional  area  in  square  feet. 

Alpplying  this  formula  to  the  conditions  actually  existing  in  1876 
it  was  found  that  the  original  assumption  of  from  190  to  200  cubic 
feet  per  mile  per  minute  as  supplying  the  losses  from  evaporation 
and  filtration  was  fairly  sufficient.  Mr.  Searles'  study  may  be  taken 
as  establishing  these  figures  for  a  canal  of  the  dimensions  of  the 
Erie  canal  on  the  Western  Division  and  for  such  meteorological 
conditions  as  prevailed  in  1876.* 

Mr.  Searles^  results  are  given  in  such  detail  in  his  report  as  to 
render  extended  citation  unnecessary  and  we  may  merely  refer  to 
the  following  quantities  of  water  which  he  found  at  several  points 
on  the  level: 

Lockport 33^65  cu.  ft.  per  minute 

Middieport 28,100  cu.  ft.  per  minute 

Holley 19,024  cu.  ft.  per  minute 

Rochesterf 12,175  cu.  ft.  per  minute 


*  For  Mr.  Searles'  reeulta  in  detail  see  (I)  Ail  Rept  State  Engineer  for  year  ending 
September  30, 187G,  pp.  1$6-170;  (2)  An.  Rept  for  year  ending  September  80, 18T7,  pp.  206-223; 
and  (3)  a  paper,  "  Description  of  Surrey  for  Determining  the  Slope  of  Water  Surface  in 
tbe  Brie  Canal,"  Traois.  Am.  Soc.  C.  B.,  vol.  VI  (January  to  December,  1877),  pp.  289-393. 

t  From  table  in  Trans.  Am.  Soc  C.  B.,  vol.  VI,  p.  298.  Witb  only  12,176  cubic  feet  per 
minute  supply  at  Rochester  it  is  probable  that  a  considerable  quanUty  was  being  taken 
from  the  Qenesee  river. 
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BTTFFALO  SEWAGiE  IN  THE  EBIE  CANAL. 

Ever  smce[  the  beginning  of  the  rapid  growth  of  the  city  of  Buflfalo 
jere  ha®  been  more  or  less  controversy  between  the  manicipal  and 
^^ate  officials  as  to  the  inflow  of  the  sewage  of  the  dty  into  the 
mal.  On  the  one  hand  the  large  amount  of  deposited  sindge 
'^m  the  honse  drainage  as  well  as  the  mud  from  the  street  wash- 
ings has  been  a  serious  detriment  to  the  canal  as  well  as  the  source 
f  considerable  expense  for  dredging  from  year  to  year.  On  the 
'her  hand  the  Buffalo  municipal  authorities  have  claimed  that  the 
"tate  by  the  construction  of  the  Erie  canal  along  the  water  front 
-id  cut  off  the  natural  line  of  drainage  of  a  large  iK)rtion  of  the  city 
ad  that  ae  a  matter  of  equity  the  State  ought  not  to  complain  on 
i  -count  of  the  expense  of  dredging  caused  thereby.  The  growth  of 
ke  manufacturing  interests  and  the  consequent  discharge  of  vast 
inantities  of  manufacturing  wastes  as  well  as  an  increased  amount 
f  hoase  sewage  finally  led  to  the  construction,  about  13  years  ago, 
f  a  main  trunk  sewer  which  intercepted  and  discharged  into  the 
iiagara  river  near  Ferry  street,  the  greater  part  of  the  dry  weather 

ow  of  the  sewage  which  formerly  polluted  and  caused  deposits 
3  the  Erie  canal.  Later  another  main  drainage  system  has  been 
•mstructed  to  the  north  of  that  of  13  years  ago. 

In  order  to  show  the  relation  of  these  intercepting  sewers  to  the 
Erie  canal  I  have  prepared  a  map  of  the  Buffalo  water  front  with 
je  lines  of  sewers  and  sizes  of  same  laid  diown  thereon  as  per  Plate 
L  From  Bird  avenue  on  the  north  to  Swan  street  the  dry  weather 
3ow  of  all  sewers  is  intercepted  and  carried  under  the  canal  into 
je  Niagara  river  near  Ferry  street;  between  Bird  and  Hertel  ave- 
laes  there  is  a  small  district  still  tributary  to  the  canal  as  indicated 
;n  Plate  I.,  while  to  the  north  of  Hertel  avenue  there  is  another 
jiain  drainage  system  which  carries  dry  weather  sewage  under  the 
'';mal  near  Arthur  street. 

Both  oC  the  foregoing  main  drainage  systems  have  numerous 
•torm  overflows  into  the  old  sewere  leading  directly  into  the  canal, 
hrough  which  considerable  quantities  of  storm  water  is  discharged 
U  every  rain  storm.  One  of  these  at  Bird  avenue  is  4.67x15.0  feet. 
The  Scajanqaada  creek  also  empties  into  the  canal  near  Wayne 
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street,  but  most  of  its  flow  has  been  taken  through  a  State  ditch 
into  Cornelius  creek,  which  passes  under  the  canal  near  Ontario 
street. 

South  of  Swan  street  the  entire  sewage  (it  a  thicklj  populated 
and  important  manufacturing  district  is  still  tributary  to  either  the 
Hamburgh  canal,  the  Ohio  basin,  or  some  of  the  intermediate  slips 
and  connecting  lateral  canals,  or  to  the  Buffalo  river. 

From  general  data  furnished  by  E.  B.  Guthrie,  M.  Am.  Soc. 
O.  E.,  deputy  city  engineer,  it  is  estimated  that  at  present  time  the 
sewage  of  about  22,000  i>eople  living  in  the  1st,  2d,  3d,  and  4th 
wards  is  tributary  to  the  Erie  canal  and  its  lateral  conneictions. 
This  includes  the  district  tributary  to  the  Hamburgh  canal.  To 
the  south  of  this  district  it  is  estimated  that  the  sewage  of  23,000 
persons  passes  into  the  Buffalo  river  and  from  thence  a  portion 
of  it  finds  its  way  through  the  Niagara,  Erie  and  Peacock  slips 
into  the  Erie  canal^  while  another  portion  hugging  close  along 
the  shore  flows  into  the  head  of  the  Black  Rock  harbor  and  so 
finally  into  the  Erie  canal  through  the  openings  in  the  harbor 
division  wall  below  Ferry  street. 

In  the  district  between  Bird  and  Hertel  avenues  it  i-s  estimated 
that  a  population  of  2,000  now  contributes  sewage  to  the  canal. 

The  new  constitution  of  1895  provides  for  the  abandonment  of 
the  Hamlburgh  canal  by  the  State;  and  when  this  is  done  and  the 
matter  of  filling  this  canal  taken  in  hand,  as  it  probably  soon  will 
be,  a  considerable  decrease  in  the  pollution  will  result  from  the 
works  which  it  will  then  be  necessary  for  the  city  of  Buffalo  to 
construct  in  order  to  take  care  of  the  sewage  now  tributary  to  the 
Hamburgh  canal.  So  far  as  the  present  is  concerned,  however,  we 
may  dificuss  the  question  as  though  that  pollution  was  a  per- 
manent one,  as  the  vast  growth  of  Buffalo  is  every  year  tending 
to  more  serious  pollution  from  this  isource.  We  may  say  then 
that  we  have  at  the  present  time  the  sewage  of  22,000  +  2,000  == 
24,000  people  directly  tributary  to  the  canal  at  Buffalo  and  23,000 
indirectly  tributary;  probably  we  may  say  that  of  this  latter  num- 
ber the  sewage  of  about  one-half,  or  12,000  people,  reaches  the 
canal. 
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The  Sftorm  overflows  also  contribute  sewage  equivalent  to  a  con- 
ut  flow  from  say  25,000  people.  This  is  of  oourse  a  general 
-imate  based  upon  a  partial  study  of  the  size  of  the  sewers  in 
latlon  to  the  area  and  imperviousness  olf  the  territory  drained 
ini  whieh  it  has  been  concluded  that  some  of  the  overflows  must 
<ne  into  service  very  quickly,  and  while,  in  the  ca«e  of  sudden 
>rms,  the  first  washings  of  the  streets  amd  the  scourings  of  the 
^wers  ithemselves  are  still  flowing.    This  portion  of  the  estimate 

•  however,  subject  to  modification  when  more  data  shall  be  ob- 
ned.  In  the  meantime,  taking  into  account  that  the  total 
:»utary  population  is  over  250,000,  an  estimate  that  one-tenth 

'  the  sewage  is  discharged  by  the  storm  overflows  can  not  be 
asidered.  specially  unreasonable. 

We  may  take  them  for  purposes  of  the  present  general  dis- 
itision  a  total  equivalent  papulation  contributing  &ewage  to  the 

•:e  canal  at  Buffalo  of  24,000  +  12,000  +  25,000  =  61,000.  As- 
jning  a  dilution  of  500  cubic  feet  of  water  per  minute  per  1,000 

ntributing  population,  we  may  conclude  that  with  a  total  water 
.pply  of  from  50,000  to  60,000  cubic  feet  per  mdnuite  there  is  no 

•  jbability  of  this  amount  of  sewage  causing  an  effluvium  nuisance, 
■.d  our  inquiry  is  accordingly  limited  to  the  effect  of  the  actual 
lantity  of  sewage  in  forming  sewage  mud  deposits  which  neces- 
rily  must  be  removed  by  dredfeing,  at  considerable  expense,  from 

-ar  to  year. 

Referring  to  the  general  data  of  sewage,  sewage  muds,  etc.,  as 
iven  by  Bafter  and  Baker,^  it  is  learned  that  the  chief  polluting 
•^rediettts  of  sewage  are  human  excrements,  kitchen  wastes, 
Teet  washing  and  refuse  of  various  mannfacturing  processes. 
:i  a  large  manufacturing  city  like  Buffalo  we  may  place  the  solid 
atter  which  is  likely  to  be  deposited  as  sewage  mud  at  about  7 
ibic  feet  per  capita  per  year,  or  at  one-fourth  of  a  cubic  yard. 
Ttia  includes  the  street  washings,  which  at  iimes  carry  large 
nantities  of  mineral  matter  from  the  street  surfaces.!    We  may 


•  Sewa«e  DUpoMl  In  the  United  SUtee,  chapter  V,  VII,  etc. 

•On  tftii  poliit  tee  i»aper  on  Sewage  Treatment  and  Sewage  Dispoaal.  by  W.  Sante 
•rtmp.  Bng.  and  Bldg.  Rec.,  vol.  XXVII,  p.  237  (Feb.  18,  1893).  Also,  Sewage  Disposal  In 
le  United  States,  p.  IM. 
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have,  then,  on  this  basis,  about  15,000  cu'bic  yards  of  mud  per 
year  deposited  in  the  canal  from  the  city  sewage.  Aside  from  a 
small  amount  of  sewage  received  at  Lockport,  Medina,  Holley,  etc., 
this  as  the  only  really  extensive  source  of  mud  deposits  in  the 
canal  on  the  Western  Division. 

By  way  of  illustrating  the  effect  of  this  amount  of  sewage  mud 
annually  in  obstructing  the  canal  prism,  it  may  be  pointed  out 
that  15,000  cubic  yards  if  deposited  uniformly  would  make  abont 
one-half  an  inch  in  depth  over  the  first  30  miles  of  the  canal  to 
the  east  of  Buffalo.  This  figure  takes  into  account  the  extra  width 
of  the  Tonawanda  creek  for  several  miles  between  Tonawanda  and 
Pendleton. 

The  great  width  of  the  Tonawanda  creek  between  Tonawanda 
and  Pendleton,  however,  affords  a  modifying  element  which  makes 
the  effect  of  the  present  inflow  of  Buffalo  sewage  considerably  less 
serious  than  it  would  otherwise  be. 

The  velocity  of  flow  in  the  canal  between  Buffalo  and  Tonawanda 
is  rapid  enough  that  a  considerable  portion  of  the  suspended  matter 
is  carried  into  the  Tonawanda  creek,  where,  with  the  material  de- 
crease in  velocity  which  ensues  in  the  wide  creek  channel,  the  most 
of  the  deposits  take  place. 

Again,  this  creek  is  subject  to  heavy  flood  flows  toward  the 
Magara  river,  at  which  times  the  sewage  mud  dex>osits  are  swept 
out  into  that  stream.  The  substituting  of  a  movable  dam  in  place 
of  the  present  fixed  dam  at  Tonawanda  as  discussed  on  page  198 
would  assist  greatly  in  making  the  scouring  out  of  the  Tonawanda 
creek  more  thorough.  Generally,  however,  the  Tonawanda  creek 
channel  maintains  itself  under  present  conditions. 

As  a  final  conclusion,  in  regard  to  Buffalo  sewage^  it  may  be 
stated  that,  aside  from  a  few  thousand  cubic  yards  of  deposits^ 
annually,  in  the  Ohio  basin  and  connecting  slips  and  lateral  canals, 
it  is  not  a  serious  factor  in  maintaining  the  proper  depth  of  channel 
necessary  to  insure  a  full  water  supply  from  Lake  Erie  at  the 
present  time. 

The  sanitary  side  of  the  question,  either  as  to  the  effect  on  health 
of  people  living  along  the  line  of  the  canal  or  on  those  navigating 
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it,  is  not  taken  into  account  in  the  present  discnssion.  More  ex- 
tended stndy  would  be  necessary  before  any  useful  conclusion 
could  be  arrived  at  on  this  point.  As  indicated  on  page  191,  the 
degree  of  dilution  ib  ample  to  insure  freedom  trom  serious  efflu- 
vium nuisance. 

WATEB  POWEB  ON  THE  WESTEBM*  DIVIBIOK'. 

When  the  Erie  canal  was  first  constructed  the  Legislature 
adopted  the  policy  of  leasing  the  so-called  surplus  water  for  power 
purposes  wherever  they  might  exist  along  its  line.  In  pursuance 
of  this  policy,  "An  act  conceming  the  Erie  and  Oham- 
plain  canals,"  as  passed  in  1825,  provided  that  the  Canal 
Ctommisflioners  should  sell  at  public  auction  the  right  to 
ose  the  surplus  waters  wherever,  in  their  opinion,  such  waters 
could  be  spared  without  detriment  to  navigation  or  security  of 
canal.  Under  the  terms  of  this  act  leases  were  executed  to  a  num- 
ber of  persons  at  Black  Bock  in  1827,  and  the  following  years,  and 
ID  1826,  to  Bfichard  H.  Kennedy  and  Junius  H.  Hatch  at  Lockport. 
Even  as  late  as  1851  the  surplus  waters  at  Arcada^  in  Wayne 
county,  were  leased  to  Roderick  Price  by  virtue  of  an  act  passed 
April  12,  1848. 

So  far  as  known  to  the  present  writer  the  leases  at  Black  Rock, 
Lockport  and  Arcadia,  include  all  made  on  the  Western  Division.* 

In  the  original  construction  of  the  Erie  canal  it  was  designed  to 
secure  a  full  supply  of  water  from  Lake  Erie  as  far  east  as  Monte- 
zuma. An  error  in  levels,  however,  by  which  the  canal  was  made 
level  from-  Brockport  to  Rochester,  instead  of  descending  uniformly 
as  intended  from  Lockport  to  Rochester,  rendered  the  permanent 
carrying  out  of  this  intention  in  the  original  canal  impossible.  In 
the  enlargement  this  error  was  rectified  and  the  water  surface 
given  a  uniform  slope  of  a  little  over  three  feet  from  the  foot  of  the 
locks  at  Lockport  to  lock  66,  in  the  eastern  part  of  the  city  of  Roches- 
ter. In  fixing  the  dimensions  of  the  long  level  from  Lockport  to 
Rochester,  it  is  clear  from  the  information  given  on  the  preceding 


•  For  fall  text  of  the«e  leasee  loe  Report  of  the  Special  Committee  appointed  to  examine 
lk«  leMee  and  ntee  of  the  surplus  waters  of  the  State  canals,  Ass.  Doc.  No.  139,  1870, 
PPL  a.63.  This  report  conUins  a  full  account  of  all  the  leases  granted  under  the  act  of 
les  and  subsequent  acts,  as  well  as  an  ahle  presentation  of  the  various  economic  ques- 
ttoBs  rmlsed  by  the  snuitlQK  of  these  leaaeo. 
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pages  that  the  Oanal  Commissioiiers  really  intended  to  supply  the 
enlarged  canal  with  water  from  Lake  Erie  to  Montezuma  without 
resort  to  the  Genesee  river.  There  are,  however,  three  modifying 
circumstances  (1)  the  plan  of  Mr.  Ohilds,  which  was,  with  some 
increase  of  cross-section,  substantially  adopted,  does  not  admit  of 
passing  easily  the  required  quantity  to  the  east  of  Rochester  if 
the  prism  is  at  all  obstructed  by  the  growth  of  aquatic  plants  or 
the  formation  of  mud  deposits;  (2)  the  plan  of  Mr.  Ohildfi  which 
involved  feeding  at  times  from  the  Genesee  river  was  the  only  one 
that  could  be  adopted  because  the  two  ends  were,  in  efifect,  fixed 
by  the  construction  of  the  locks  at  Lockport  and  the  Genesee  aque- 
duct at  Rochester  previous  to  the  enlargement  of  1860;  and  (3) 
the  large  development  of  water  power  at  Black  Rock  and  Lockport 
introduced  new  elements  into  the  problem  which,  so  far  as  the 
record  shows,  was  either  only  casually  considered  or  not  at  all.  It 
has  resulted,  therefore,  that  more  or  less  water  has  been  taken 
from  the  Genesee  river  for  nearly  every  year  since  the  enlargement 
was  completed. 

The  water  power  at  Black  Rock  is  created  by  the  difference  in 
level  between  the  water  in  the  canal  and  harbor,  and  that  in  the 
Niagara  river  outside  the  harbor  wall. 

According  to  a  map  made  by  Peter  Emslie,  C.  E.,  entitled  "  A 
map  of  Buffalo  and  Black  Rock  harbor,"  and  on  file  in  the  office 
of  the  division  engineer  at  Rochester,  the  difference  of  water  level 
between  the  hart)or  and  river  is: 

A.t  head  of  Squaw  island,  4.12  feet. 

At  the  Ship  lock,  5.16  feet. 

Mr.  William  H.  Wentworth,  a  millwright  of  large  experience  in 
the  Black  Rock  mills,  states,  however,  that  the  average  difference 
of  elevation  varies  from  about  4.0  feet  at  the  head  of  Squaw 
island  to  about  4.5  feet  at  or  just  below  the  Ship  lock.  At  the 
present  time  it  is  about  4  feet.  In  any  case  the  head  was  small 
and  the  use  of  water  for  the  production  of  any  con^derable  power 
neoessarily  large. 

It  ifi  learned  from  the  report  of  the  Assembly  committee  of  1870,* 

•  Aw.  Doc.,  187»,  No.  1». 
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that  there  were  fonnerly  10  mills  in  operation  here  using  164,680 
cable  feet  of  water  per  minute.  Mr.  Wentworth  estimatefl 
the  actual  power  developed  by  the»e  mills  when  all  operating 
at  fall  capacity  at  not  more  thott  520  horae  power.  The  water 
wheels  were  of  the  reaction  pattern  and  probably  gave  not  more 
than  40  to  50  per  cent,  efficiency.  It  we  allow  then  50  per  cent., 
the  use  of  water  when  all  were  running  must  have  been  about 
130,000  cubic  feet  per  minute.  Adding  something  for  the  leakage 
which  at  the  mills  still  in  existence  is  very  large,  and  there  must 
have  been  a  loas  of  water  at  Black  Bock  due  to  the  leased  water 
power  of  from  150,000  to  160^000  cuJbic  feet  per  minute.  The 
Assembly  commdttee  in  their  report  of  1870  place  it  at  164,680 
eabic  feet  per  minute.  Inasmuch  as  the  mills  were  all  in  existence 
at  that  time  and  the  committee's  opportunities  for  accurate  esti- 
mates, therefore,  superior  to  'Udne,  we  may  accept  the  estimate  of 
164,680  cubic  feet  per  minute  a«  right.* 

Owing  to  the  decline  of  the  milling  business  in  New  York  State 
a  number  of  i^hese  mills  have  passed  out  of  existence  until,  in  1896, 
the  Frontier,  Clinton,  Queens  City  and  Marine  are  the  only  ones 
left.  X<Hie  of  these  are  in  use  at  the  present  time.  The  Clinton 
mill  has  been  changed  into  an  elevator  and  may  run  during  a 
portion  of  each  summer.  The  Frontier  and  Queen  City  have  been 
out  of  service  for  the  past  two  years,  except  that  the  Queen  City 
ran  a  short  time  in  the  summer  of  1895.  The  Marine  has  run  more 
or  less  during  the  past,  but  is  standing  idle  at  present. 


•  The  foUowlng  are  tfhe  original  mllli  at  Black  Rock,  with  number  of  runs  of  stone, 
lumber  of  wheels  and  power  deyeloped  as  estimated  by  Mr.  Wentwortb. 

Bst. 

Rons  of      Number  of  horse 

Ktme  of  mill.                                                                          of  stono.         wheels.  power. 

rroQtler  7                     «  W 

Ijitoa B                     8  64 

*>ieea  Clt7 7                     »  W 

:.btoiis    2                     2  16 

Wine  (Erie) 7                    7  84 

^.«^»rm 9                     5  70 

:i*e 8                     2  84 

')rth  Buffalo 9                     4  56 

■tarch  factory 8                     8  26 

Melee's  cawmUl 8  W 

Total 5  Bl  B80 

The  wBt«r  wheel*  were  all  of  the  same  pattern  but  yaried  in  sise. 
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The  four  milla  still  in  existence  here  require  about  70,000  cubic 
feet  of  water  to  operate  them  at  the  full  capacity  of  the  wheels 
now  in  place. 

TIhe  use  of  water  by  the  Black  Rock  mills  has  always  been  a 
detriment  to  the  navigafcion.  When  all  runndng,  the  amount  of 
water  actually  draiwn  through  the  canial  and  harbor  for  their 
fiupply  and  for  the  supply  of  the  canal  to  the  east  of  Buffalo  was 
fully  200,000  cubic  feet  per  minute.* 

In  addition  there  is  now  and  has  always  been  more  or  les& 
leakage  through  the  river  wall  of  the  harbor,  which  it  is  im- 
possible to  estimate  under  the  existing  condition's  with  any 
accuracy  but  which  may  be  placed  generally  at  perhaps  10,COO 
cubic  feet  per  minute. 

While  all  the  Black  Rock  mills  were  tu  operation,  the  great 
draft  of  water  so  obstructed  the  navigation  that  the  Legislature 
finally  authorized  the  construction  of  a  division  wall  in  the  harbor 
whereby  it  was  expected  that  the  water  supply  for  the  mills 
would  be  entirely  taken  from  the  harbor,  leaving  the  channel  of 
the  canal  proper  entirely  free  for  the  purposes  of  navigation ;  hut 
after  the  major  part  of  the  wall  was  completed  it  was  ascertained 
that  because  of  the. silting  up  of  the  upper  harbor  with  sewage 
mud  as  well  as  drifting  sand  from  the  lake,  there  would  be  diffi- 
culty in  obtaining  a  full  supply  for  the  mills  through  the  harbor 
without  expensive  dredging.  For  some  reason  the  division  wall 
was  never  completed,  two  gaps,  amounting  in  the  aggregate  to 
several  hundred  feet  having  been  left  below  Ferry  street;  and  we 
have  here^  therefore,  the  case  of  an  expenditure  for  the  benefit 
of  the  milling  interests  of  a  number  of  hundned  thousand  dollars, 
which  is  entipely  without  effect  for  lack  of  entire  completio(n.t 

•  The  Assembly  committee  of  1870  glTe  the  foUowlng  figures  as  applying  at  that  time: 

Lower  Black  Rock  mlUs 113,200  cubic  feet  per  minute. 

Upper  Black  Rock  mlUs 61.480  cubic  feet  per  minute. 

For  supply  of  canal 85,000  cubic  feet  per  minute. 

Total 199,680  cubic  feet  per  minute. 

t  The  division  Trail,  in  its  present  condition,  cost  about  $350,000.  For  information  in 
regard  to  reasons  for  building  the  harbor  division  wall  see  An.  Rept.  of  State  Ehigineer 
and  Surveyor,  1862-1863.  Also,  report  of  W.  H.  Searles.  Division  Engineer,  in  An.  Rept. 
State  Engineer  for  1876,  p.  106. 
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The  decline  of  tlhese  mterestoi  may  probably  be  taken  as  the  rea- 
son for  learing  tbe  division  wall  incompleted. 

In  the  report  of  1870^  tbe  Assembly  committee  snggest  three 
remedies  for  the  tpouibles  to  naTiigatioai  at  Black  Back: 

(1)  To  abrogate  tbe  leaaes. 

(2)  To  oomplete  the  diyisioni  wall  between  the  canal  and  harbor. 
On  this  point  the  oommlttee  suggest  that  the  completion  of  the 

Syision  wall  wonld  obviate  nearly  all  the  difficulties  to  naviga- 
tion which  then  existed  at  that  podnt.  If  communication  between 
the  oanal  and  harbor  appears  desirable  for  the  benefit  of  naviga- 
tion, siFoh  commumlcation  should  be  obtained  by  means  of  gates 
to  he  opened  only  when  boats  require  to  pass  from  the  canal  to  the 
barbor,  or  the  contrary.  The  draft  for  the  mills  through  the  har- 
bor would  alfio  tend  to  keep  a  channel  there  clear  of  deposit,  thereby 
avoiding  the  necessary  expense  of  dredgmg  in  the  harbor. 

(3)  As  a  third  remedy  the  committee  propose  to  enlarge  and 
*?epen  the  canal  from  Tonawanda  to  Lockport,  at  the  same  time 
remoFing  the  Tonawanda  dam,  which  is  about  4.5  feet  in  height, 
and  draw  the  main  supply  of  water  from*  the  Niagara  river  at 
Tonawanda^  instead  of  Buffalo,  as  at  present. 

As  regards  these  three  remedies  it  may  be  said  that  the  decline 
of  the  mills  has  mostly  settled  the  first,  and  also  rendered  the  sec- 
ond less  important  than  26  years  ago.  If,  however,  the  remaining 
niills  are  to  operate  to  any  large  degree  in  the  future,  then  the 
division  wall  should  be  completed  on  the  original  plan.  As  to  the 
third  head  there  are  other  reasons  why  either  the  proposed  deepen- 
ing from  Tonawanda  to  Lockport  may  be  still  beneficially  carried 
out,  or  if  such  deepening  is  too  expensive,  an  alternative  proposi- 
tion may  be  considered,  which  we  will  now  briefly  discuss.  . 

Between  Tonawanda  and  Pendleton  there  are  large  areas  of 
productive  flat  lands  which  are  subject  to  frequent  and  serious 
"Jverflow  from  the  Tonawanda  creek.*  The  removal  of  the  dam 
*nd  the  considerable  deepening  proposed  by  the  committee  would 
provide  an  effectual  remedy  for  this  difficulty. 


*  Tlie  floods  were  especially  serious  here  on  March  81,  1896. 
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There  is^  however,  another  remedy  which  would  be  practically 
sufficient  to  the  necessities  of  the  case,  namely,  the  substitution  of 
a  movable  dam  at  Tonawanda  in  place  of  the  present  fixed  weir 
at  that  place.  The  lowering  of  the  movable  dam  at  flood  time 
would  give  the  relief  demanded  and  still  permit  of  maintaining  the 
present  summer  level  for  the  purpose  of  navigation.  This  plan 
would  involve  the  construction  of  a  lock  in  the  canal  just  before 
it  enters  the  creek  at  Tonawanda  for  the  purpose  of  adjusting  the 
difference  of  level  whenever  the  movable  dam  were  either  wholly 
or  partially  opened  during  the  season  of  navigation. 

Again,  the  movable  dam  at  Tonawanda  may  be  considered  an 
integral  part  of  the  proposed  lift  lock  at  Lockport.  As  matters 
now  stand  a  considerable  portion  of  the  flood  waters  of  the  Tona- 
wanda creek  are  at  times  discharged  through  the  canal  from  Pen- 
dleton to  Lockport,  where  they  are  passed  through  the  sluiceway 
below  the  locks,  into  the  Eighteen  Mile  creek.  With  the  lift  locks 
in  operation,  while  not  indispensible,  it  will  still  be  very  desirable 
to  maintain  as  nearly  as  possible  a  constant  level  at  the  head  of 
the  locks  at  Lockport.  In  any  case  it  will  be  necessary  to  provide 
more  nmple  side  sluices  at  the  head  at  Lockport,  in  order  to  assist 
in  maintaining  a  uniformity  of  level  there,  but  the  quantity  of 
water  is  at  times  so  large  as  to  render  its  full  control  at  Lock- 
port  very  difficult,  if  not  impossible.  On  the  other  hand,  with  the 
movable  dam  at  Tonawanda,  so  far  as  can  be  judged  from  present 
information,  there  is  no  reason  why  the  level  at  Lockport  should 
vary  during  the  navigation  season  more  than  a  few  inches. 

It  is  regretted  that  lack  of  definite  information  as  to  the  limits 
of  the  drainage  area  of  the  Tonawanda  creek  renders  it  impossi- 
ble to  present  satisfactory  estimates  of  the  flood  flow  at  this  time. 
The  problem  is  complicated  by  the  large  amount  of  flat  swamp 
area  which  is  also  as  yet  only  partly  defined.*  It  is  suggested 
therefore,  in  view  of  the  considerable  importance  of  an  accurate 
knowledge  of  the  topography  of  the  Tonawanda  area  in  connection 
with  these  projected  new  works,  that  the  topographical  survey 
be  extended  over  that  area  during  the  summer  of  1896.    With  the 


*  See  report  on  the  Oak  Orchard  and  Tonawanda  creekB  in  tbe  An.  Report  of  the  State 
Board  of  Health  for  188S. 
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information  so  obtained,  this  part  of  the  problem  may  be  discuBsed 
on  its  merits,  while  without  it  we  are  necessarily  working  mostly  in 
the  dark. 

Returning  briefly  to  the  Black  Bock  harbor,  it  may  be  remarked 
that  while  the  water  power  difficulty  there  has  mostly  been  re- 
moTed  through  the  operation  of  natural  causes,  still  it  should  be 
folly  understood  by  all  concerned,  that  if,  through  change  of  busi- 
ness conditions,  there  should  be  a  disposition  to  revive  these  water 
powers,  the  navigation  ought  not  to  be  subjected  to  any  such  servi- 
tude for  the  benefit  of  so  small  an  amount  of  water  power  as  can  be 
developed  at  Black  Rock.  In  any  case  the  lapsing  of  the  leases 
has  probably  removed  this  contingency.*  On  the  other  hand  the 
^tate  should  throw  no  unnecessary  obstacles  in  the  way  of  the 
development  of  mianufacturing  interests  by  water  power.  Inas- 
mach  as  the  general  economic  question  involved  in  the  relation  of 
the  Btate  to  its  manufacturing  interests  along  the  line  of  the  Erie 
canal  is  touched  upon  further  on,  we  may  leave  this  part  of  the  dis- 
easdon  at  this  time. 

By  way  of  showing  the  effect  on  navigation  of  the  Black  Rock 
sills  when  all  are  operating  we  may  refer  to  an  unpublished  report 
i>y  Wm.  J.  Keeler,  Resident  Engineer  at  Buffalo,  to  John  D.  Fay, 
Division  Engineer,  under  date  of  January  1, 1'SGO  f 

Mr.  Keeler  states  that  attention  having  been  dire^ited  to  the  det- 
nmental  velocity  of  current  through  the  Black  Rock  harbor  investl- 
gations  were  instituted  in  September,  1859,  with  the  following 
^sotts: 

(1)  The  aggregate  quantity  of  water  consumied  by  the  mills  when 
in  ordinary  operation  was  230,000  cubic  feet  per  minute.  The  maxi- 
irnni  quantity  Mr.  Keeler  says  would  be  much  more. 

(2)  The  velocity  of  flow  in  the  wide  canal  connecting  the  Black 
Sock  harbor  with  Erie  baain  at  Buffalo  was  1.2  miles  per  hour=:1.76 
inear  feet  per  second,  while  the  vellocity  in  the  harbor  itself  waa  2.2 
tilea  per  hour  =  3.23  lineal  feet  per  second.  (The  mean  velocity  of 
'ow  ought  not  to  exceed  0.5  miles  per  hour,  0.733  lineal  feet  per 
't^cond.) 


*  See  the  leasM  In  detail  for  terms  and  conditions.  Ass.  Doc,  1870,  No.  139,  pp.  32-63. 

*  ManoBcript  report  on  file  In  the  office  of  the  Division  ISnglneer  at  Rochester. 
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(3)  Instrumental  determinations  revealed  a  fiurface  slope  frofl) 
Erie  street  bridge  tg  the  Black  liock  guard  lock  of  1.25  feet.  i 

At  the  present  time  with  the  mills  all  idle  the  slope  doe&  not  e 
ceed  one  inch. 

We  may  not  take  up  the  consideration  of  the  water  power 
Lockport,  where  the  construction  of  the  canal  through  the  mountain 
ridge  created  a  fall  of  58  feet  at  a  single  point,  and.  where,  since  the 
use  of  water  for  lockage  is  only  a  small  part  of  the  whole  flow, 
the  balance  required  to  feed  the  canal  to  the  east  of  Lockport'^ 
must  necessarily  be  discharged  around  the  locks  into  the  lower  level 
by  means  of  sluiceways.  The  right  to  use  this  surplus  was  sold  to 
Kennedy  &  Hatch^  whose  successors  are  the  I-*ockport  Hydraulic 
Power  company. 

Lockport  has  been  usually  considered  more  purely  a  result  of  the 
canal  development  than  any  other  town  in  western  New  York,  for 
the  reason,  that,  while  nearly  all  the  other  town^r  of  the  region  had 
some  growth  before  the  canal  was  located,  it  was  only  in  Iffil,  after 
the  present  location  for  the  canal  had  been  definitely  decided  on, 
that  the  nucleus  of  a  village  was  formed  by  the  contractors  and 
their  workmen  employed  on  the  canal.  In  1820  there  was  jao  framed 
house  or  barn  within  five  miles  of  Lockport  and  less  than  six  hun- 
dred acres  of  cleared  land  in  the  four  square  miles  of  which  the  city 
of  Lockport  is  now  the  center.* 

When  once  started,  however,  under  the  impulse  of  the  canal  de- 
velopment, Lockport  grew  rapidly,  until,  with  a  population  of  3,000, 
it  was  incorporated  as  a  village  by  act  of  the  Legislature  in  1829. 
It  was  incorporated  as  a  city  in  1865.  The  population  in  1896  is 
stated  at  17,000. 

In  considering  the  significance  of  the  development  of  a  thriving 
manufacturing  city  at  this  point  with  the  development  'based  almost 
entirely  on  water  power  and  where  originally  no  water  power  ex- 
isted, we  may  take  into  account  the  interesting  fact  that  other  vil- 
lages in  western  Kew  York,  which  were  thriving  towns  before  the 
founding  of  Lockport,  have  still  been  far  outstripped  in  the  final 
race;  and  in  seeking  for  the  causes  we  must  give  the  water  power 

*  Hlstorldal  sketch  of  Lockport  In  Staats'  liockport  City  Directory  for  1868-69,  pp.  83-34. 
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the  chief  credit.  On  this  point  the  following  statistics  are 
pertiDen«t: 

Prom  a  statement  furnished  by  Mr.  Ohas.  T.  Raymond,  secretary 
of  the  Lockport  Manufacturing  Association,  it  appears  that  there 
is  invested  in  manufacturing  plants  at  Lockport,  dependent  upon 
the  Erie  canal  water  supply,  the  eum  of  f  2^531,000.  These  include 
33  establishments  employing  1,880  operatives. 

According  to  Mr.  Raymond  the  i)Ower  actually  in  use  at  the 
present  time  on  the  two  raceways,  taking  water  from  the  level  at  the 
head  of  the  locks  and  delivering  same  into  the  long  level  below  the 
locks  amounts  to  2,625  net  horse  power.  Of  this,  1^600  horse  power 
is  used  by  the  Lockport  Pulp  company,  which  has  only  been  in  ex- 
istence for  a  few  years.  Previous  to  the  formation  of  this  company 
the  power  did  not  exceed  about  1,000  net  horse  power.* 

A  short  distance  to  the  east  of  the  foot  of  the  locks  a  small  stream 
knoifm  as  the  Eighteen  Mile  creek  crosses  under  the  canal.  This 
stream,  although  having  a  drainage  area  of  only  one  or  two  square 
miles  to  the  south  of  the  canal,  has  still  cut  a  deep  valley  with  rapid 
fall  for  a  considerable  distance  to  the  north  of  the  canal.  The  dry 
weather  flow  of  the  Eighteen  Mile  creek  is  frequently  almost  noth- 
ing. In  order  to  provide  for  discharging  surplus  water  from  the 
canal,  an  overflow  into  the  Eighteen  Mile  creek  was  constructed 
at  an  early  day.  A  mill  was  also  permitted  to  take  water  from 
the  lower  level  and  discharge  its  tail  water  into  the  creek,  and 
finally  the  Jackson  Lumber  company  were  permitted  to  construct 
a  sluiceway  on  the  towpath  side  through  which  they  drew  for  many 
years  about  18,000  cubic  feet  per  minute,  and  which  was  all  dis- 
charged into  the  Eighteen  Mile  creek.  Frequently  complaints  hav- 
ing been  made  that  boats  were  drawn  against  this  sluice  on  the  tow- 
path  side  the  Superintendent  of  Public  Works  in  1892  granted  a 
formal  permit  to  the  JacksoB  Lumber  comi>any  to  construct  a 
sluice  and  subway  under  the  canal  bottom  whereby  this  water  is 
DOW  drawn  from  the  berrae  side.    Under  this  permit  a  substantial 

*  For  detailed  account  of  the  Lockport  water  power,  see  paper,  "  Water  Power  of  the 
Kew  Tork  State  Canals,*'  In  Reports  on  water  power  of  the  XTnited  States,  pt  I,  yoI.  XVI, 
lOth  censtts,  1880,  where  an  account  of  the  two  raceways,  amount  of  power  dereloped  at 
thai  ttme^  etc,  may  be  ftmnd. 
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masonry  sluice  was  constructed  in  1893.  In  the  meantime  the 
Jackson  Lumber  company  have  gone  out  of  existence,  and  this 
water  power  has  passed  into  the  hands  of  the  Traders'  Paper  com- 
pany, who  now  occupy  it  with  their  pulp  mill  No.  1. 

The  Eighteen  Mile  creek  descends  about  175  feet  within  the 
limits  of  the  city  of  Lockport,  of  which  148  feet  has  been  utilized 
from  water  power  during  i^ecent  years.  At  present  the  Traders'  Pa- 
per company  use  about  1,060  horse  power;  the  Lockport  Paper  com- 
pany 230  horse  power;  the  Niagara  Paper  company  115  horse  jww- 
er;  Westerman  &  Company  320  horse  power;  the  Cascade  Pulp 
company  925  Iiorse  power,  and  the  Cowles  Smelting  company  1^185 
horse  power.  The  total  po^^er  on  the  Eighteen  Mile  creek  in  the 
city  of  Lockport  is  therefore  about  3,835  horse  power. 

The  annual  output  of  the  establishments  on  the  Eighteen  Mile 
creek  is  stated  by  Mr.  Raymond  at  about  f2,000,000  per  year, 
though  this  sum  includes  the  output  of  the  Indurated  Fiber  com- 
piany,  which,  while  operating  by  steam  power,  depends  largely  for 
a  supply  Qf  pulp  upon  the  Cascade  Pulp  company.  In  any  case  the 
figures  show  the  magnitude  of  the  manufacturing  interests  which 
have  grown  up  here  by  reason  of  the  discharge  of  about  18,000  cubic 
feet  per  minute  from  the  canal  into  the  Eighteen  Mile  creek. 

With  2,625  net  horse  power  in  use  on  the  canal  proper,  and  3,835 
horse  power  on  the  Eighteen  Mile  ereek,  we  have  a  total  at  Lock- 
port  dependent  upon  the  Erie  canal  of  6,460  net  horse  power. 

No  statements  as  to  the  value  of  the  manufacturing  establish- 
ments on  the  raceways  of  the  Lockport  Hydraulic  Power  company 
have  been  given,  and  it  is  therefore  impossible  to  state  the  value 
of  the  total  annual  product  at  Lockport  with  accuracy.  As  several 
of  the  establishments  are  very  extensive,  including  among  them 
the  Holly  Manufacturing  company,  it  may  be  assumed  that  the 
annual  output  of  this  portion  of  the  Lockport  manufactories  has 
a  value  of  at  least  |1,000^000,  whence  we  reach  a  total  for  the  work 
on  the  canal  proper  and  the  Eighteen  Mile  creek  of  about  f3,000,000. 
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the  oak  obchabd  i*eei>eb  and  the  medina  wateb  poweb. 

About  the  year  1820  the  Oanal  (Commissioners  caused  a  cut-off 
channel  to  be  constructed  through  the  Tonawanda  swamp,  between 
the  Tonawanda  and  Oak  Orchard  creeks,  whereby  the  ordinary  sum^ 
mer  flow  of  the  Tonawanda  creek  is  diverted  into  the  Oak  Orchard 
creek. 

This  feeder  was  of  great  value  during  the  years  1824  and  1825, 
while  the  rock  cut  west  of  Lockport  was  in  process  and  before  the 
waters  of  Lake  Erie  were  available.  Since  1825  it  has  been  main- 
tained as  a  subsiduary  feeder  only,  the  main  supply  being  drawn 
from  Lake  Erie.  The  original  channel  was  constructed  12  feet 
wide  and  3  feet  in  depth,  but  it  has  been  enlarged  several  times, 
while  the  present  channel  is  40  feet  wide  and  4  feet  deep. 

The  Oak  Orchard  creek  pas^s  under  the  Etie  canal  at  Medina, 
and  the  original  feeder  channel  at  that  place  was  by  an  artificial 
channel  leading  from  a  dam  thrown  across  the  creek  about  thirteen 
hundred  and  fifty  feet  south  of  the  town  line  between  Ridgeway 
and  Shelby,  and  entering  the  canal  near  the  west  bank  of  the  Oak 
Orchard  creek  in  the  village  of  Medina. 

At  some  period  subsequent  to  1823  a  raceway  for  water  power 
was  also  constructed  leading  from  a  second  dam  higher  up  than  the 
feeder  dam  and  conducting  water  into  the  central  part  of  the  village 
of  Medina,  where  after  its  use  on  several  water  wheels  it  is  finally 
allowed  to  pass  into  the  canal. 

During  the  enlargement  of  1850-60,  the  water  surface  level  was 
raised,  and  as  such  change  necessitated  raising  the  old  dam  some- 
what, it  was  finaJly  concluded  to  discontinue  the  feeder  and  depend 
entirely  upon  the  raceway  for  such  supply  as  the  canal  might  re- 
ceive at  this  i>oint.  The  relation  of  the  feeder  to  the  canal  is  shown 
by  Plate  IIL 

The  combined  raceway  and  feeder  of  the  present  day  has  a 
channel  leading  to  Maher's  furniture  factory  on  the  west  bank  of 
the  Oak  Orchard  creek  near  the  old  feeder,  through  which  water 
is  supplied  to  this  furniture  factory,  the  tdil  water  dropping  into 
the  old  feeder  which  also  serves  as  a  head  race  to  the  Union  mill 
(formerly  the  Hoag  mill)  as  well  as  to  the  Beach  &  Company's 
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foundry  and  the  Bidwell  Bean  Thresher  Works.  The  tail  water 
from  these  three  establtehiujents  is  passed  directly  into  the  Oak 
Orchard  creek  without  passing  into  the  canal.* 

The  Oak  Orchard  feeder  has  been  considered  as  furnishing  about 
1,600  cubic  feet  of  water  per  minute  to  the  eanal^  although  gaugings 
made  in  1850,  by  Mr.  Thomas  Evershed,  who  was  at  that  time 
Resident  Engineer  on  the  enlargement,  showed  2,000  cubic  feet  per 
minute  passing  through  the  crosscut  into  the  Oak  Orchard  creek, 
and  at  the  same  time  a  flow  of  200  cubic  feet  per  minute  into  the 
creek  itself.  Since  then  the  clearing  up  of  the  forests  and  the  drain- 
age of  the  extensive  swamps  of  this  region  have  tended  to  materially 
reduce  the  low  water  flow  until  at  the  present  time  it  is  probably 
in  the  extreme  dry  weather  rather  less  than  1,600  cubic  feet  per 
minute.  In  the  absence  of  definite  information  as  to  the  drainage 
areas  this  question  can  only  be  discussed  in  a  very  general  way 
at  this  time. 

As  to  the  future,  the  dry  weather  yield  from  this  drainage  area 
may  be  taken  as  somewhat  less  than  in  the  past  by  reason  of  the 
deepening  of  the  channel  of  the  Oak  Orchard  creek  and  of  the  cross- 
cut as  authorized  by  chapter  136  of  the  Ivaws  of  1893.  This  act  pro- 
vided for  (1)  deepening  the  channel  of  the  Oak  Orchard  oreek  from  a 
point  two  and  one-half  miles  below  where  the  waters  of  the  Tona- 
wandla  enter  the  Oak  Orchard;  (2)  the  cleaning,  improving,  widening 
and  deei)ening  of  the  east  channel  of  the  Oak  Orchard  creek,  etc. 
The  effect  of  this  work  will  be  to  run  the  water  out  of  the  swamps 
more  rapidly  in  the  spring,  thus  matmally  decreasing  the  dry 
weather  flow.f 

Taking  into  account,  further,  the  demands  for  wjiter  power  at 
Medina  to  which  we  have  just  referred,  and  we  must  conclude  that 
this  feeder  is  practically  of  little  or  no  use  for  maintaining  the  water 
supply  of  the  canal  diuring  the  dry  season. 


*  The  side  race  begins  at  A  on  the  map  and  extends  to  B  at  Maher's  furniture  factory. 
C  Is  the  Union  mill  and  D  and  E  are  the  Beach  &  Ca's  foundry  and  the  Bidwell  works. 
The  water  used  at  the  mills  F,  ,6  and  H  passes  into  the  canal  at  K. 

t  For  extended  account  of  the  Oak  Orchard  swamp  and  its  relations  to  the  feeder,  see  a 
report  on  the  drainage  of  the  Oak  Orchard  and  Tonawanda  swamps  in  the  Fourth  Annual 
Report  of  the  State  Board  of  Health,  for  the  year  1S83,  pp.  43-116. 

For  extended  early  history  of  the  Oak  Orchard  and  Tonawanda  feeders,  see  manuscript 
history  on  file  In  the  office  of  the  Division  Engineer  at  Rochester. 
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Again  more  or  less  water  has  been  drawn  from  the  canal  in 
the  past  for  power  purposes  on  the  Oak  Orchard  creek  below  the 
Erie  canal  and  there  ifi  no  reason  for  assuming  any  change  in  this 
particular  in  the  future.  Extensive  induartries  which  have  been 
fostered  by  the  canal  water  supply  have  grown  up  here  the  same  as 
at  Lockport.  The  amount  drawn  diTectly  from'  the  canal  is  un- 
known, but  at  times  can  not  be  less  than  two  or  three  thousand 
cubic  feet  per  minute. 

According  to  a  statement  furnished  by  Mr.  A.  L.  Swet,  presideut 
of  the  Businefis  Men's  Association  of  Medina,  the  number  of  opera- 
tives at  present  employed  in  manufacturing  enterprises,  dependent 
upon  water  power  at  Medina,  is  515;  the  amount  of  capital  invested 
in  establiehments  now  running  is  |371,00O;  while  the  value  of  the 
annual  product  of  the  same  establishments  is  |575,000. 

These  figures  do  not  include  the  Medina  Falls  flouring  mill,  which 
is  standing  idle  at  the  present  time.  The  developed  water  power  on 
the  combined  raceway  and  feeder  is  estimated,  when  based  on  the 
manufacturers'  ratings,  at  290  horse  power,  the  use  of  water  at  the 
several  mills  ranging  from  900  to  2,620  cubic  feet  per  minute. 

The  developed  power  at  Medina  on  the  Oak  Orchard  creek  proper, 
below  the  Erie  canal,  is  estimated  at  537  horse  power,  though  this 
figure  includes  the  wheels  at  the  Medina  falls  flouring  mill,  which  \b 
now  standing  idle.  Deducting  these  wheels,  amounting  to  338 
horse  power,  there  remains  199  horse  power  in  use  on  the  creek  at 
rlie  present  timt^.  The  use  of  water  at  the  establishments  on  the 
creek  ranges  from  6,588  cubic  feet  per  minute  to  2,960  cubic  feet 
per  minute,  the  quantity  of  6^588  cubic  feet  per  minute  being  that 
due  to  the  Medina  falls  flouring  mill,  where  the  head  is  33  feet. 
Relative  to  this  fine  power  it  may  be  stated  that  it  has  only  been 
idle  for  the  last  few  months,  and  considering  the  amount  of  power 
available  at  this  location  it  is  improbable  that  it  will  remain  un- 
atiHzed  for  any  great  length  of  time.  The  trouble  at  this  mill  is 
the  Bame  as  that  afflicting  the  large  flouring  mills  at  Black  Rock — 
the  competition  of  cheap  grain  and  transportation  from  the  western 
mills. 
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The  total  power  at  Medina  based  on  wheels  actually  set,  may  be 
stated  at  (290  +  537)  =  827  horse  power,  or  leaving  out  the  Medina 
Falls  flouring  mill,  we  have  as  the  total  now  in  use  489  horse  power. 

There  is  also  a  small  amount  of  power  in  use  at  Shelby  village,  on 
the  Oak  Orchard  creek,  about  two  and  one-half  miles  south  of 
Medina,  as  well  as  at  one  or  two  points  to  the  north  of  Medina.  The 
amount  at  these  points  aside  from  Medina  is  not  known. 

As  to  the  relation  of  the  water  powers  at  Medina  to  the  Erie 
canal  we  may  refer  to  the  argument  of  H.  E.  Sickles,  Esq.,  before 
the  Canal  Board  in  opposition  to  a  motion  to  abandon  the  Oak 
Orchard  feeder.*  | 

After  reviewing  the  early  history  of  the  Oak  Orchard  feeder  ' 
Mr.  Sickles  points  out  that  in  1820  the  lands  along  the  Oak  Orchard 
creek  belonged  to  tbe  Holland  Land  Company,  who  were  extensive 
land  owners  in  Western  New  York.  This  company  was  greatly 
interested  in  the  construction  of  the  Erie  canal,  and  not  only  do- 
nated right  of  way,  but  further  gave  to  the  State  100,000  acres  of 
land  in  Chautauqua  county,  which  went  into  the  canal  fund.  As 
regards  the  right  of  way  given  for  the  Tonawanda  and  Oak  Orchard 
feeder,  the  consideration  the  company  expected  to  receive  was  the 
great  advantage  to  its  lands,  on  which,  through  the  increased  sup- 
ply of  water  and  the  rapid  fall  of  the  stream,  a  succession  of  valu- 
able water  privileges  were  created,  which  when  dependent  upon 
the  water  supply  of  Oak  Orchard  creek  alone  in  its  natural  state, 
were  comparatively  of  little  value. 

The  land  company,  Mr.  Sickles  stated,  were  not  deceived  in  their 
expectations.  Very  soon  a  large  milling  and  manufacturing  inter- 
est sprung  into  existence  along  the  Oak  Orchard  creek  and  dei)end- 
ent  upon  the  water  furnished  by  the  cut-off  from  the  Tonawanda 
creek,  which  the  purchasers  of  the  land,  relying  upon  the  good  faith 
of  the  State,  supposed  would  be  perpetual. 

About  1829,  the  dam  across  the  Tonawanda  creek  went  out,  and 
the  State  officers  having  hesitated  about  rebuilding  it,  Mr.  David 


*  See  proceedings  of  Canal  Board  for  1877,  p.  149.    Or,  manuscript  history  of  Oak  Orchanl 
feeder  In  office  of  Division  Bnf^eer  at  Rocbeater. 
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E.  E^rans^  who  at  that  time  owned  and  operated  one  of  the  largest 
flouring  mills  in  the  western  part  of  the  State,  at  Medina  Falls, 
entered  into  an  agreement  with  the  Oanal  Commissioners  that  he 
would  build  a  new  dam  at  his  own  expense,  if  the  State  would 
repair  the  feeder  and  build  a  bulkhead,  so  that  the  flow  of  water 
could  be  regulated. 

This  agreement  was  carried  out  by  both  parties,  and  was,  as  far 
as  can  be  learned,  the  beginniug  or  first  recognition  of  a  mutual 
obligation  between  the  State  and  the  owners  of  the  water  power 
an  the  Oak  Orchard  creek. 

Without  going  further  into  the  historical  part  of  the  subject, 
it  may  be  stated  in  a  few  words  that  the  mill  owners  at  Medina 
claim  that,  by  reason  of  the  granting  of  right  of  way  for  the  cut-off 
and  the  gift  of  100,000  acres  of  land  to  the  ciinal  fund  by  their 
original  grantor,  the  Holland  Jjand  Company,  a  part  of  the  con- 
sideration for  which  was  an  improvement  of  the  water  power  of 
the  Oak  Orchard  creek,  they  have  some  equitable  right  to  the  use 
of  the  water  of  the  feeder.  If,  therefore,  the  effect  of  the  drainage 
authorized  by  chapter  136  of  the  T^ws  of  1893,  has  been  to  decrease 
the  summer  flow  of  the  stream,  then,  it  is  claimed,  they  are  entitled 
to  enough  water  from  the  canal  to  make  good  the  deficiency. 

OTHEB  USES  OF  WATEB  ON  THE  WESTEBN  DIVISION. 

The  foregoing  are  the  principal  water  powers  on  the  Western 
EHvision  which  are  in  any  special  degree  dependent  ux)on  the  canal 
or  canal  constructions  for  a  water  supply.  There  are,  however,  a 
few  small  mills  for  which  water  is  said  to  have  been,  drawn  from 
the  canal  in  the  past,  as  at  Maybees,  Johnson's  creek  and  Middle- 
port,  in  Niagara  county.  Drydocks  at  Lockport  and  Middleport 
have  also  consumed  considerable  water  in  former  years.  So  far 
as  can  be  learned,  none  of  these  are  at  present  any  serious  drain 
upon  the  canal.  If,  however,  there  should  be  any  considerable 
revival  of  wooden  boat  building,  as  the  result  of  the  present  enlarge- 
ment, the  use  for  the  drydocks  may  again  become  considerable, 
and  as  one  object  to  be  gained,  it  is  in  order  to  insure  an  ample 
supply  for  this  purpose  that  it  is  proposed  to  make  the  supply 
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length.  Mr.  Bela  Hubbard  also  discusses  the  matter  broadly  in  a 
paper  in  the  Popular  Science  Monthly.*  Mr.  Hubbard  traces  the 
relation  between  the  secular  variations,  and  the  temperature  and 
rainfall,  and  constructs  curves  showing  the  relationship  from  1834 
to  188T. 

Taking  the  known  fluctuationis  of  lake  level  of  the  past,  Mr. 
Hubbard  points  out  that  general  prophecy  may  bo  made  as  to  the 
future.  Following  this  line,  he  predicts",  from  the  known  data, 
that  the  lake  levels  will  rise  to  their  culminatioji  in  about  1894, 
1906,  1916  and  1927  or  1928;  and  fall  to  low  levels  a'bout  1888  or 
1889, 1912  or  1913,  and  1921  or  1922. 

In  Plate  IV  we  have  the  daily  fluctuations  ait  Buffalo,  as  kept 
by  the  United  States  engineers  from  March,  1887,  to  December, 
1895,  inclusive.  From  it  we  learn  that  while  Mr.  Hubbard^s  gen- 
eral statements  are  true,  still  his  prophecy  as  to  exact  years  can 
hardly  be  assented  to.  The  most  that  can  be  said  is  that  having 
the  curves  for  a  long  series  of  years,  we  may  expect  a  similar 
series  of  curves  in  the  future,  with  the  period  of  the  future  curve 
so  modified  as  to  even  ibe  at  times  nearly  in  opposition  to  the  indi- 
cation of  the  past  curves.  This  point  is  illustrated  by  the  curv^es 
on  Plate  IV,  in  comparison  with  the  Cleveland  curve,  where  we 
find  the  year  1887  a  culminating  point,  since  which  time  there 
has  been  a  steady  decline,  until,  in  1895,  we  reach  the  lowest  year 
thus  far  recorded.  Whether  the  lake  will  go  lower  in  1896  is 
as  yet  uncertain.  We  have  the  general  changes,  as  pointed  out 
by  Mr.  Hubbard,  only  with  different  periods  from  what  he  con- 
cluded. It  is  quite  possible,  however,  that  by  1927  or  1928  the 
general  movement  may  coincide  near  enough  with  hisf  assumed 
periods  to  constitute  the  prophecy  as  on  the  whole  eorrect.  In 
any  case  it  may  be  remembered  that  Mr.  Hubbard  qualifies  bis 
oomclusions  with  the  guarded  statement  of  the  old  almanac  makers, 
"Look  out  for  dry  weather  about  —  these  —  days."  He  has 
pointed  out  that  the  law  of  the  movement  in  the  past  may  be 
modified  in  the  future. 


*  Climate  of  the  Lake  Region.    By  Bela  Hubbard.    Popular  Science  Montlily,   toI. 
XXII  (January,  1888),  pp.  173-87. 
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We  have,  then,  a  series  of  fluctuations  in  w'hich  high  and  low 
alternate,  and,  if  we  would  provide  for  an  ample  supply  of  water 
for  the  Erie  canal  from  Lake  Erie  a/t  all  times,  we  must  arrange 
the  final  grades  with  reference  to  the  year  of  minimum  elevation. 
The  wind,  while  causing  great  variations  for  short  periods,  is  still 
80  restricted  in  its  action  that,  as  regards  present  purposes,  it  may 
be  left  out  of  the  account. 

By  way  of  showing,  however,  the  great  effect  of  the  wind  on 
the  lake  surface  at  Buffalo,  we  may  consider  a  few  of  the  tempo- 
rary fluctuations  of  the  periods  covered  by  Plate  IV. 

On  January  13, 1890,  the  highest  water  was  +7.6;  the  mean  ele- 
vation for  that  day  was  +1.0,  while  the  mean  for  the  month  was 
Eomewhat  less  than  O.O.* 

On  January  11, 1892,  the  lowest  water  was  — 2.8;  the  mean  for 
that  day  was  —  2.0;  the  mean  for  the  month  was  —  l.C. 

On  February  10,  184)4,  the  lake  surface  rose  to  +  1.35,  and  on 
February  12,  fell  to  —  4.6.    The  mean  for  the  month  was  — 1.2. 

On  March  13, 1891,  the  highest  water  was  +  3.2;  the  mean  of  the 
day  was  +  0.1;  the  mean  of  the  month,  —  0.2. 

On  April  9, 1890,  the  highest  water  was  +4.2;  the  mean  of  that 
day  was  +0.90;  and  of  the  month  +0.3. 

On  July  3,  1891,  the  highest  water  was  +2.4;  the  mean  of  that 
day  was  +0^;  and  of  the  month  —  0.3. 

On  September  14,  1892,  the  highest  water  was  +3.8;  the  mean 
of  that  day  was  +0.5;  and  of  the  month  —  0.3. 

On  October  29,  1892,  the  highest  water  was  +  4.6 ;  the  mean 
of  the  day  was  + 1.1,  and  of  the  month  —  0.5. 

Additional  illustrations  of  the  temporary  fluctuations  due  to 
the  wind  can  be  obtained  from  the  notes,  but  the  foregoing  may 
be  deemed  sufficient  for  illustrative  purposes. 

As  shown  on  Plate  IV,  the  elevation  of  mean  lake  surface  is 
572.23  in  the  Erie  canal  system  of  levels.  In  November,  1895 
ta  navigation  month),  the  elevation  for  essentially  the  whole  month 
was  from  —  2.5  to  —  2.6,  or,  at  from  569.63  to  569.73.    This  is  the 


*  TlMM  atatemenU,  as  taken  from  the  diagrams,  are  not  abBOlutely  preolae. 
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lowest  water  of  any  nayigation  month,  thus  far  known.  *    Makii 
some  little  allowance  for  possibly  still  lower  water  in  the  future 
we  may  fix  the  extreme  low-water  elevation  in  the  main 
canal  at  the  several  inlet  slips  in  the  city  of  Buffalo  at  —  2.1 
or  at  an  elevation  of  569.30. 

THE  ATHLOVNT  OF  WATEB  TO  BE  PROVIDED  FOB  IN  THE 

FBESENT  ENLABGEMENT. 

As  we  have  seen  in  the  preceding  pages  there  has  grown 
a  considerable  use  of  water  power  along  the  Western  Divisit 
which  is  now  and  has  been  in  the  past  the  basis  of  great  prosperil 
to  the  localities  where  it  is  situated.    At  Black  Bock  and  Loci 
port  permanent  developments  have  been  made  under  the  authority 

■1 

of  the  legislative  enactment  of  1825,  and  other  acts  authorizing! 
the  sale  of  surplus  waters;  while  at  Medina  the  claim  has  been 
made  of  a  use  as  by  right  because  of  the  peculiar  circumstances 
of  the  original  grant  of  right  of  way  for  the  Tonawanda  and  Oak 
Orchard  feeder,  etc.  Inasmuch,  then,  as  these  water  powers  now 
consume  a  large  amount  of  water,  the  pertinent  question  is  at  once 
raised  as  to  the  policy  to  be  pursued  towards  them  in  designing 
the  additional  water  supply  of  the  present  enlargement. 

The  Assembly  committee  of  1870+  discussed  the  whole 
question  broadly  but  without  indicating  any  definite  solu- 
tion. As  matters  then  existed,  the  committee  say  they 
would  recommend,  if  such  a  thing  were  practicable,  the  abro- 
gation of  every  lease  and  the  enactment  of  laws  prohibiting  the 
erection  of  manufacturing  establishments  at  any  points  where 
they  would  be  in  the  least  degree  dependent  upon  the  waters  of 
the  canal  for  the  propulsion  of  their  machinery.  The  committee, 
however,  expressly  refrain  from  making  this  recommendation; 
hence,  we  must  conclude,  while  they  do  not  actually  say  so,  that 
they  still  deemed  such  a  policy  impracticable;  and  the  great 


*  It  will  be  noticed  from  the  diagram  that  from  November  15  to  18,  1896,  the  water 
surface  rose  to  about  —1.6  to  —1.7:  this  was  due  to  wind  action,  as  was  also  the  rise  to 
—1.6  on  NoTember  20. 

t  Ass.  Doc,  1870,  Now  188. 


fl 


State  Engineer  and  Surveyor.  213 

growth  of  mfanufacturing  industries  along  the  canal  since  1870, 
has  rendered  such  a  policy  of  suppression  much  more  impracticable 
in  1896  than  it  was  in  1870.  One  of  the  concluding  paragraphs 
of  the  committee's  rejwrt  may  be  taken  as  representing  on  the 
whole  their  views,  namely: 

"  The  necessities  of  commerce,  the  interests  of  shippers  and  of 
mechanical  industries^,  of  agriculturists,  and  of  all  business  occu- 
pations in  our  State,  ♦  ♦  ♦  and  a  due  regard  to  the  burdens 
of  our  taxpayers,  all  demand  prudent  and  energetic  attention  to 
these  questions/' 

At  the  same  time,  the  committee  held  that  the  use  of  water  for 
power  purposes  ought  not  to  interfere  with  the  efficient  navigation 
cf  the  canal. 

In  the  opinion  of  the  present  writer  there  should  be  a  definite 
policy,  instead  of  the  utter  lack  of  policy  in  this  particular  which 
has  characterized  the  management  of  the  New  York  State  canals 
for  70  years,  and  which  has  subjected  the  canal  management  to 
such  severe  criticism  as  the  following  from  the  report  of  1870: 

**  Canal  Commissioners  and  the  State  Engineers  have,  for  a  num- 
ber of  years,  called  attention  of  the  Legislature  to  the  fact  that 
large  supplies  of  water  are  needed  at  various  points  in  order  to 
secure  the  best  navigation  to  the  canals;  but  in  all  their  reports 
they  have  failed  to  call  attention  to  the  fact  that  a  large  part  of 
the  complaints  of  a  want  of  water  resulted  from  the  use  of  large 
amounts  which  were  icontinually  bedng  dtawn  from  the  canal  for 
hydraulic  purposes,  or  that  the  water  was  being  drawn  through 
locks  from  higher  to  supply  lower  levels  for  the  same  purpose. 
Vet  such  is  the  fact.'' 

In  view  of  such  an  arraignment  of  the  good  faith  of  the  canal 
officials,  the  present  writer  can  not  but  think  the  better  way  is  to 
show  clearly  exactly  what  the  necessities  due  to  existing  condi- 
tions are,  leaving  it  to  the  wisdom  of  the  Legislature  to  decide  just 
what  the  future  policy  of  the  State  as  sovereign  shall  be.  In  any 
<*age  it  may  be  pointed  out,  that^  with  the  changed  conditions  of 
to-day,  the  Legislature  may  well  be  mindful  of  the  interests  of 
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manufacturing,  as  upon  such  development  must  depend  very  largely 
the  business  which  the  people  of  the  State  of  New  York  will  con- 
tribute to  the  supi>ort  of  the  State  canal  system. 

The  committee  of  1870,  however,  made  one  recommendation 
which  may  deserve  careful  coneideratlon  at  the  present  time, 
namely^  leases  which  have  never  been  used  or  abandoned  and  no 
rent  paid  on  them  should  be  declared  forfeited  and  cancelled,  so 
far  as  is  consistent  with  the  legal  rights  of  the  parties. 

In  view  of  the  present  necessities  it  is  considered  that  provision 
fihould  be  made  for  a  minimum  delivery  at  Lockport  of  55,000 
cubic  feet  per  minute,  of  which  19,000  cubic  feet  per  minute  may  be 
considered  as  discharged  into  the  Eighteen  Mile  creek.  On  this 
point  we  may  cite  some  unpublished  measurements  made  by  the 
engineers  of  the  Western  Division  in  June,  1887,*  from  which  it 
appears  that  in  the  rock  cut  at  Hutchins'  bridge  the  flow  was 
49,498  cubic  feet  per  minute.  East  of  Exchange  street  bridge, 
below  the  foot  of  the  locks,  the  flow  was  30,984  cubic  feet  per 
minute.  In  the  Eighteen  Mile  creek,  at  Westerman  &  Co.'e  roll- 
ing mill,  the  flow  was  18,708  cubic  feet  per  minute. 

In  the  rock  cut  the  surface  velocitv  at  the  center  of  the  canal 
was  2.01  feet  per  second,  or  120.6  feet  per  minute,  or  1.37  miles  per 
hour.  Below  the  foot  of  the  locks,  east  of  Exchange  street,  the 
surface  velocity  at  the  center  of  the  canal  was  0.645  feet  per  second, 
or  38.7  feet  per  minute,  or  0.44  miles  per  hour. 

As  to  whether  the  policy  of  leasing  the  surplus  waters  was  a  mis- 
taken one  or  not  seems  to  the  present  writer  to  be  now  of  very  little 
moment.  The  important  question  appears  rather  as  already 
pointed  out  to  adequately  provide  for  present  necessities;  and  it  is 
in  view  of  the  showing  of  these  gaugings  of  1887  that  a  minimum 
delivery  at  Lockport  of  55,000  cubic  feet  per  minute  is  suggested. 

I  will  not  consume  space  in  further  discussing  the  various  losses 
of  water  to  which  canals  are  subject,  as  that  question  has  already 
been  considered  either  in  the  preceding  pages  of  this  report  or  may 
be  found  discussed  in  detail  in  the  reports  of  Messrs.  Childs  and 
Tracy  and  other  reports  already  cited.    It  is  sufficient  to  say  then 


*  F.  N.  Klmb&lL    OOL  file  In  the  office  of  the  DlyUlon  Bngineer  at  Rochester. 
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that  on  the  long  level  from  Lockport  to  lock  66,  where  it  is  pro- 
posed to  leave  the  water  surface  the  same  as  it  now  is,  the  losses 
of  evaporation,  i)ercolation,  absorption,  etc.,  are  taken  at  250  cubic 
feet  per  mile  i)er  minute,  and  on  the  bialance  of  the  Western  Di- 
vision to  the  east  of  Rochester,  where  the  water  surface  will  prob- 
ably be  mostly  raised  one  foot,  the  same  losses  are  taken  at  270 
cubic  feet  per  mile  per  minute. 

Estimates  for  lockage  water,  leakage  of  gates,  the  drawing  and 
swelling  of  boats  and  for  turbine  water  wheel  to  operate  machinery 
are  as  per  the  computations  of  Mr.  Wurtele  in  the  annual  report 
for  1889.*  As  nothing  can  be  added  to  the  tabulations  there  ap- 
pearing they  may  be  used  without  extended  discussion. 

Lock  53,  at  Clyde,  has  a  lift  of  4.755  feet,  while  lock  64  has  a  lift 
of  10.108  feet.  The  average  lift  of  the  five  locks  at  Lockport  is 
11.485  feet.  We  need  to  provide  for  the  various  uses  at  lock  53  to 
the  amount  of  4,200  cubic  feet  perminute,and  at  lock  64, 5,750  cubic 
feet  per  minute.  In  order  to  provide  liberally  for  gate  leakage  and 
aweiteng  boats  out  and  in  we  will  assume  that  this  latter  quantity 
is  required  at  lock  53.t 

In  regard  to  Lockport,  it  may  be  remarked  tliat  the  substitution 
of  the  lift-locks  there  will  mostly  do  away  with  tihe  lockage  re- 
quirement, though  there  will  prol^bly  be  considerable  demand  for 
water  to  operate  the  mew  lifts.  Thus  far  figures  giving  the  amount 
of  such  demand  are  not  available,  and  I  can  do  no  more  than  give 
it  general  •cooidderation.  It  is  believed,  however,  that  the  provis- 
ion of  55,000  cubic  feet  per  minute  at  Lockport  is  ample  to  cover 
this  new  demand. 

We  may  now  estimate  the  total  requirement  of  water  from 
Lmkport  to  the  east  end  of  the  Western  Division  at  the  Wayne 
county  line. 


*  AoBoal  report  of  the  State  Bnglneer  and  Sunreyor  for  the  year  ending  Septraiber  80, 

m»,  pp.  ».i4. 

*  This  difference  in  lockage  requirement  is  due  to  the  difference  in  lift    See  table  In 
report  of  m»,  p.  11. 
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Cu.  ft. 
per  minute. 

Lockage  reqninem^nt,  taken  at 5^750 

Umg  level,  62.5  miles 15,625 

Balance  of  division  to  Clyde,  46.6  miles 12,582 

Total 33,957 

Add  for  oontin^ncdies,  about  6  per  ceoat 2,043 

Amended  total o6,000 

Ad<i  amount  to  Eighteen  Mile  creek 19,000 

*Aimounit  required  at  Lookport *55,000 


Of  the  foregoing  total  of  36,000  cubic  feet  per  minute  as  required 
for  the  navigation,  we  may  «ay  that  19,600  cubic  feet  per  minute 
is  required  to  pass  east  of  lock  66.  With  everything  favorable  the 
present  delivery  to  that  >pofint  can  not  be  taken  at  over  14,000  to 
15,000  cutodc  feet  per  minute.  The  long  level  is  nov^r  mostly  about 
8  feet  in  depth,  and  the  suggestion  for  this  level  is  that  the  water 
surface  be  left  as  at  present  with  the  increase  in  depth  made  by 
bottoming  out.  This  dmorease  of  about  1  foot  is  not  enough  to  add 
very  materially  to  the  ddsoharging  capacity  of  this  level.  With  a 
value  of  n=0.025  in  the  formula  v=c  ^^,  we  expect  a  discharge 
at  lock  66  of  about  18,000  cuibic  feet  per  miinute,  while  when  the 
Foughniess  of  the  channel  due  to  growth  of  water  ptonjts,  etc.,  is 
such  as  to  require  a  value  of  n  =  0.03,  the  discharge  may  be  taken 
at  about  15^000  cubic  feet  per  minute.  It  is  oonsiideped  that  with 
different  conditions  of  roughness  the  discharge  at  lock  66,  with  a 
diepth  of  9  feet,  will  vary  between  about  these  Mmits.  We 
must,  therefore,  provide  for  taking  permanently  during  the  navi- 


*  The  experience  of  serenty-flye  years  haM  sliown  that  no  great  degree  of  precision  can 
be  attained  in  computations  of  this  character.  The  main  point  is  to  insure  enough  to 
meet  the  case  of  extreme  conditions.  The  same  general  remark  may  be  applied  to  com- 
putations of  flow  through  a  prism  of  a  given  cross>section  and  inclination.  Formerly 
hydraulicians  tacitly  assumed  that  such  computations  could  be  made  with  a  great  degree 
of  precision,  but  we  now  know  that  the  coefficient  of  roughness  may  yary  so  greatly  at 
different  times  in  the  pame  channel  that  the  most  that  can  be  done  in  a  general  dlscuasloa 
is  to  Indicate  the  limits  within  which  the  flow  may  be  expected  to  vary.  On  this  point 
see  table  I,  in  Hering  &  Trautwlne's  translation  of  Oangulllet  &  Kutter's  "  Flow  of  Water 
in  Rivers  and  Other  Channels."  Also,  a  number  of  recent  papers  and  discussions  before 
the  American  Society  of  Civil  Bnglneenk 
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gatiaa  seaeon  at  least  3,000  to  4,000  cubic  feet  per  minute  from  the 
Gemsee  rmr.  Experience,  however,  indicates  that  in  dry  years 
we  may  expect  to  run  eomewihat  above  the  normal  quantity  for 
ordioary  years.  Prom  thiis  point  of  view  it  is  estimated  that  in 
such  a  year  the  demand  from  the  Genesee  river  will  average  4,800 
coftjifc  feet  i>er  minuta 

As  meeting  the  condition  then  of  an  extreme  dry  year  we  will 
base  our  estimate  of  the  requirement  from  the  Genesee  river  on 
4,800  cubic  feet  per  minute,  thus  reaching  for  the  navigation  season 
of  210  days  a  total  requirement  of  (210  x  1,440  x  4,800)  =  1,451,- 
520,000  cubic  feet. 

It  is  no  part  of  my  intention  to  discuss  the  Genesee  river  storage 
extensively  at  the  present  time.  That  subject  has  been  treated 
at  length  elsewhere,  and  it  is  suflBcient  to  point  out  here  the  total 
storage  required  to  meet  the  new  conditions.  This  may  be  taken 
as  follows: 

Total  of  extreme  daily  draft  of  4,800  cubic  feet  per 

minute 1,451,520,000 

Bequired  for  filling 302,400,000 

•Reserve  for  breaks 746,080,000 

Total  requirement 2,500,000,000 


COiABES  AND  WATEB  SUBFACSE    IiEVELS    FBOKC  BUFFALO  TO 

LOCKPOBT. 

m 

Having  given,  in  the  preceding  discussion,  an  account  of  the 
real  status  of  the  water  supply  of  the  Western  Division,  as  well  as 
the  controlling  elements  governing  the  design  of  the  water  supply 
of  the  deepened  canal  of  this  date,  we  may  now  take  up  a  study 
of  the  profile  and  cross-sections,  with  special  reference  tf>  the  work 
in  hand. 

For  the  necessary  computation  of  flow  we  will  use  the  formula 

v  =  c\/rs 
in  which 


*  For  UiU  part  of  the  subject  in  aome  greater  detail,  see  annual  report  of  State  Engineer 
aad  Sunreyor  fbr  the  flacal  year  ending  September  80,  1890,  pp.  435-437. 
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i;  =  velocity  in  lineal  feet  per  second, 

r  =  P  =  area  divided  bj  wetted  perimeter, 

«  =  j-  =:head  divided  length,  and 

o  =  a  coefficient  dependent  upon  the  vahies  of  r,  8  and 

n.  We  will  take  n  as  varying  between  0.025  and  0.03. 

In  the  preceding  discussion,  we  fixed  the  extreme  low-water  level 
of  Lake  EJrie  at  569.30,  and  this  may  be  considered  as  the  water 
surface  level  in  the  canal  at  the  several  supply  slips  in  the  city 
of  Buffalo. 

Allowing  something  for  surface  slope  between  Buffalo  and  the 
Black  Rock  guard  lock,  we  may  take  the  extreme  low-water  sur- 
face at  the  lock  at  569.00.  We  have  then  a  surface  slope  of  between 
Buffalo  and  the  guard  lock  of  0.3  feet. 

If  we  apply  computation  to  this  section  of  canal  22,000  lineal  feet 
in  length  and  with  cross-section  when  deepened  varying  from  1,225 
square  feet  to  750  square  feet,  we  obtain,  with  values  of  (n)  between 
0.025  and  0.03^  and  an  assumed  discharge  of  60,000  cubic  feet  per 
minute,  a  slope  of  0.3  feet. 

We  have  assumed  60^000  cubic  feet  per  minute  for  this  section 
of  the  canal  in  order  that,  allowing  for  the  various  losses  of  evapora- 
tion, percolation,  absorption,  etc.,  we  may  insure  the  required  quan- 
tity of  55,000  cubic  feet  per  minute  at  Lockport. 

We  may  note  that  the  determination  of  a  slope  of  0.3  feet  from 
Buffalo  to  the  Black  Rock  guard  lock  is  on  the  basis  of  a  closed 
channel  for  the  canal  through  the  harbor.  So  long,  however,  as 
free  communication  exists  between  the  harbor  and  the  canal  (and 
the  mills  are  idle),  the  slope  will  be  only  a  small  fraction  of  0.3 
feet 

It  may  be  further  remarked  that  with  extreme  low  water,  the 
velocity  of  flow  will  necessarily  be  considerably  in  excess  of  that 
generally  assumed  as  the  most  favorable,  namely,  one-half  mile 
per  hour,  or  0.733  lineal  feet  per  second.  A  study  of  the  lake  fluc- 
tuation record  is,  however,  reassuring  on  this  point,  aa  from  it  we 
learn  that  it  is  only  once  in  a  long  series  of  years  that  the  extreme 
low  water  occurs;  while  with  Lake  Erie  at  or  near  its  mean  ele- 
vation the  cross-section  in  the  canal  is  increased  so  greatly  that 
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the  velocity  of  flow  is  fairly  within  or  near  the  assumed  limits. 
This  view  applies  to  all  of  the  canal  between  Buffalo  and  Lockport, 
except  the  wide  Tonawanda  creek^  where  the  great  width,  as  well 
as  depth,  insures  a  low  velocity  as  well  as  a  sufficient  supply  at  all 
times. 

Again,  improved  methods  of  propulsion  may  be  expected  to  ren- 
der a  relatively  high  velocity  for  short  distances  of  less  importance 
in  the  future  than  in  the  past. 

We  may  begin  then  at  the  Black  Rock  guard  lock  with  an  eleva- 
tion of  extreme  low  water  of  569.00,  and  computing  with  reference 
to  a  minimum  delivery  of  55,000  cubic  feet  per  minute  at  Lock- 
port  we  find,  with  n  =  0.03,  the  following  elevations  of  grade  at 
the  several  points ; 

Black  Rock  guard  lock 569.00 

Tonawanda 568.11 

Pendleton* 567,89 

Sulphur  Spring  guard  lock 567.65 

Head  of  rock  cut 567.24 

Head  of  Lockport  locks 567.00 

If  we  repeat  the  computation  with  n  =  0.025  for  all  the  reaches 
of  canal,  we  obtain  the  following  elevations: 

Black  Rock 569.00 

Tonawanda 568.33 

Pendleton 568.11 

Sulphur  Springs 567.93 

Head  of  rock  cut 567.64 

Lockport 567.49 

It  is  considered,  therefore,  that  in  times  of  minimum  flow  the 
water  surface  may  be  expected  to  vary  within  about  the  foregoing 
limitflL 

Between  Black  Bock  and  the  Tonawanda  creek  it  is  proposed  to 
make  the  bottom  grade  10  feet  below  the  computed  extreme  low 
water  surface.    The  cross-section  of  this  portion  of  the  canal  will 

*  From  Tonawanda  to  Pendleton,  through  the  Tonawanda  creek,  where  there  is  an 
oC  Mctlon,  n  «  0.028  has  been  used. 
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range,  when  deepened  to  10  feet  from  about  915  square  feet  to  465 
square  feet.  This  entire  reach  of  canal  ought  to  be  widened  to  a 
cross-section  of  at  least  900  square  feet,  as  well  as  given  a  depth 
of  at  least  10  feet.  Without  such  increase  it  will  renuiin  a  place 
of  difficulty  in  time  of  extreme  low  water.  The  computations  of  low 
water  surface  have  been  made  on  the  basis  of  such  an  enlargement. 

Through  the  Tonawanda  creek,  from  Tonawanda  to  Pendleton, 
the  bottom  grade  may  be  placed  nine  feet  below  the  low  water 
fiurface  grade. 

From  Pendleton  to  Sulphur  Spring  guard  lock  we  have  a  reach 
of  canal  which  gives  with  nine  feet  depth  at  times  of  extreme  low 
water  a  cross-section  of  about  800  square  feet 

From  the  Sulphur  Spring  guard  lock  to  west  end  of  rock  cut,  it 
is  proposed  to  make  a  depth  of  10.5  feet,  which  is  increased  to  13 
feet  at  the  beginning  of  the  rock  cut  and  continued  at  that  depth 
to  Lockport. 

With  the  foregoing  dimensions,  and  adverse  conditions  as  to  the 
height  of  Lake  Erie  and  roughness  of  channel,  we  may  expect  to 
deliver  55,000  cubic  feet  per  minute  at  Lockport,  and  still  not  ex- 
ceed a  velocity  of  1.13  lineal  feet  per  second  at  any  point.  In  the 
rock  cut  the  velocity  will  be  slightly  less.  These,  too,  it  may  be 
pointed  out  are  the  extreme  low  water  velocities;  for  ordinary 
height  of  water  they  will  be  less. 

The  mean  velocity  of  1.13  lineal  feet  per  second,  equivalent  to  0.77 
miles  per  hour,  is  0.27  in  excess  of  0.50  miles  per  hour,  which  has 
been  usually  taken  as  to  the  figure  which  ought  not  to  be  exceeded. 
E.  Sweet,  M.  Am.  Soc.  C.  E.,  has  given  in  his  report  as  Division 
Engineer,  for  the  year  1878,*  an  elegant  mathematical  analysis 
of  this  problem  in  which  he  shows,  that,  taking  into  account  the 
excess  of  the  traffic  to  the  east  over  that  to  the  west,  the  most 
economical  velocity  would  be  even  somewhat  less  than  0.50  miles 
per  hour.  This  demonstration  is  based  upon  traction  experiments 
made  by  Mr.  Sweet,  as  to  the  power  required  to  propel  one  of  the 
ordinary  Erie  boats  of  the  usual  pattern,  and  drawn  by  two  horses; 
and  while  true  for  the  assumed  conditions,  still,  it  may  be  pointed 


*  An.  Rept  Sta^e  Engineer  and  Surveyor,  for  the  year  ending  Sq^oniber  80,  187S. 
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out  that  a  stronger  propulsive  power,  such,  as  we  seem  likely  to 
8oon  have  by  the  application  of  electricity  to  canal  traction,  greater 
differen-ces  of  velocity  will  be  —  within  limits,  and  for  short  dis- 
tances at  any  rate  —  of  relatively  less  importance  than  at  present; 
hence,  for  a  short  reach  of  canal,  such  as  we  have  between  Lock- 
port  and  Pendleton,  or  between  Tonawanda  and  Black  Bock,  a 
somewhat  higher  velocity  than  0.50  miles  per  hour  may  be  deemed 
pennissible.  In  the  Tonawanda  creek,  between  Tonawanda  and 
Pendleton,  the  cross-section  is  so  great  as  to  insure  at  all  times  a 
Tery  low  velocity. 

Afi  to  the  relative  advantage  of  deepening  versus  widening,  in 
order  to  obtain  a  given  increase  in  the  delivery  of  such  a  water 
channel  as  the  rock  cut  west  of  Lockjwrt,  the  advantage  lies  with 
deepening,  because  an  increase  in  delivering  capacity  without  in- 
crease of  Blope  depends  very  materially  upon  an  increase  of  the 
mean  hydraulic  radius.  With  the  present  section  of  the  rock  cut 
62  feet  wide  at  top  and  bottom,  and  9.5  feet  depth  of  water,  we 
have: 

r  =  i  =  ^^=7.S 

With  the  same  width,  and  depth  increased  bo  13.0  feet,  we  have: 

With  the  depth  remaining  9.5  feet,  but  with  the  cut  widteoicd  out 
to  give  a  sectional  area  of  806  square  feet,  the  same  as  would  be 
obtained  by  deepening  to  13.0  feet,  we  have : 

^  _    8  0  6     — 7  Q 

Aseuming  the  same  slope  in  each  case  and  the  values  of  c,  corre- 
sponding to  these  several  values  of  r  are :  for  r  =  7.3,  g=S\  ;  r  =  7.8, 
c=82;  and  for  r  =  9.2,  c  =  86. 

Taking  into  account  that  an  increase  of  width  of  22.9  feet  —  the 
dimension  required  in  order  to  give  806  square  feet  sectional  area 
—  would  necessitate  the  removal  of  a  considerable  portion  of  the 
old  spoil  banks,  wliich  were  left  very  near  the  top  of  the  cut,  and 
we  may  conclude  that  thie  necessary  additional  area  may  be  ob- 
tained nearly  as  cheaply  by  deependng  ais  by  widening,  with  the  ad- 
vantage of  some  increase  in  delivery  for  a  given  slope. 
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THE  LONa  LEVEL. 

We  nmj  now  briefly  ooosdder  the  long  level,  the  total  length  of 
wMch  is  62.49  miles,  aind  the  total  surface  flail,  3.165  feet.  The 
depth  is  now  8.0  feet  at  Lockport  and  7.84  feet  at  lock  66.  At 
several  intermediate  poomts  the  depth  is  somewhat  less;  as  for  in- 
stante^  near  the  Four-mile  grocery,  7.70  feet;  near  Norman's  bridge^ 
7.57  feet,  at  which  depth  it  oontlniues  on  west  to  near  the  Transit 
road  (bridge;  from  wMch  point  the  depth  gradually  increases  to 
8.0  feet  at  the  foot  of  the  locks  at  Lockport.  On  the  Genesee  river 
aqueduct  the  depth  on  the  highest  point  of  the  bottom  is  7.72  feet, 
but  this  is  oml  V  for  a  short  distance  at  the  east  end  of  the  structure. 
There  is  also  one  point  where  the  depth  is  7.82  feet,  but  for  the  bal- 
ance  of  the  structure  the  depth  is  fully  8.0  feet.  It  is  considered  that 
there  can  be  no  difficulty  in  relaying  the  concitete  in  the  bottom  of 
this  aqueduct  at  such  elevation  as  to  give  full  8.0  feet  depth  at 
every  point.  It  is  suggested,  therefore,  that  the  water  surface  on* 
the  long  level  be  left  the  same  as  at  present,  (the  full  depth  of  9.0 
feet  being  secured  at  all  points,  except  on  the  Genesee  aqueduct,  by 
bottoming  out.  If  in  the  future  it  appears  desdrable  to  make  9.0 
depth  on  this  aqueduct  it  will  be  a  question  of  expense  purely;  so 
far  as  can  be  learned  there  is  no  serious  engineering  difficulty  in  the 
way. 

The  delivery  of  the  long  level  to  the  east  of  lock  66  has  been  dis- 
cussed on  page  216.  Since  the  adjustment  of  the  water  surfaces 
of  the  deepened  levels  to  the  east  of  lock  66  is  not  essential,  under 
the  existing  conditions,  to  a  consideration  of  water  supply  ques- 
tions, I  have  terminated  my  special  studies  at  lock  66. 

The  special  data  iherein  embodied  is  as  furnished  by  the  Division 
Engineer  of  the  Western  Diviirfon. 

In  conolusfion  it  may  be  remarked  that  the  urgent  request  for 

the  completion  of  this  rejwrt  before  the  cross-sections  were  all 

available  has  pi-evented  going  into  the  question  of  actual  delivery 

of  water  quite  as  minutely  as  I   should  otherwise  have  done. 

It  is  believed,  however,  that  tbe  information  was  sufficient  for  the 

ooiuclusions  here  set  forth. 

Very  respectfully, 

GEO.  W.  RAPTER. 
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Hoffman  and  Swinburne  Islands 


AND 


HEALTH  OFFICER'S  STATION 


Enlargement  of  Hoffman  Island. 


Tlie  appropriations  made  for  this  work  were  as  follows: 

By  chapter  486,  Laws  of  1894 ?160,000 

By  chapter  932,  Laws  of  1895. 75,000 


Total 1235,000 


PROGRESS  OP  THE  WORK  OF  ENLARQEMENT. 
The  following  statement  shows  the  total  amounts  of  the  different 
items  of  work  done  from  the  beginning  of  the  enlargement  up  to 
October  1,  1896,  also  the  total  cost  of  the  same  at  contract  prices, 
the  jwyment  made  and  the  percentage  retained : 


15 


•^ 
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Work  done  and  material  furnished  up  to  October  1,  1896,  by 
P,  Samford  Rose^  contractor^  u>nder  his  contracts,  dated  the 
Ath  day  of  September,  1894,  arnd  the  26th  day  of  Jv/ne,  1895,  for 
the  enlargement  of  Uoffman  Island,  New  York  Harbor  {chaps. 
486,  Laws  of  1894 ;  932,  Laws  of  1895.) 


% 


104,800 

86,400 

9,183 

6,1C0 

43,800 

63 

4,866 


2,854 


1,885,000 

97,800 
17 


8,547 
81,700 


860 


1,089 


ITEMS. 


Cubic  jards  embankment 

Cubic  yanls  embankment 

Cubic  yards  exctfvatlon,  old  rip- 
rap   

Cubic  yards  stone  filling  in  cribs 

Cubic  yards  rip-rap  stone  in  place 

Cubic  yards  American  Portland 
cement  concrete 

Cubic  yards  coursed  rubble 
masonry  in  American  Portland 
cement 

Cubic  yards  coursed  ashlar,  in- 
cluding coping,  in  American 
Portland  cement 

Ft.  B.M.,  southern  pine  timber 
in  place  per  M 

Lbs  wrought  iron,  per  lb 

Gross  tons  cast  iron  per  gross 
ton 


Extra  Work. 

For  labor,  materials  and  neces- 
sary expenses  for  taking  up 
and  relaying  salt  water  pipe, 
not  covered  by  contract: 

For  labor 

For  pipe,  elbows,  flanees,  etc 

For  expenses,  boara  of  men, 
cartage,  etc 


For  Tee  landing  and  landing  in 

Old  Slip,  including  float,  not 

covered  bv  contract: 
Lin.  ft.  white  oak  piles  driven, 

per  lin.  ft 

Ft.  B.H.,  southern  pine  timber, 

per  M 

For  labor  on  gangway,  due  to 

change  In  plan 

For  labor  on  stairway  and  float 

inOldSUp 


t 

a 

6 


so  88 
81 

850 
88 
88 

700 


575 


14  00 

89  00 
08« 

85  00 


o 


& 


•  •    • 

•  ■    I 

•  •    I 


For  extra  cement  used  in 
rubble  wall,  due  to  change  in 
composition  of  mortar : 

Bbls.  American  Portland  cement 
per  bbl 


Deduct  tnat€ridl9  fumtMhed  by 

StaU. 
Cubic  yards  old  rip-rap  stone. . . 


Total  estimate  to  date 

Total  estimate  say 

Fifteen  per  cent  retained 

Amount  of  payment  to  Oct.  1,  *96 


76 


•«••■• 


1  96 


o 

B 

< 


$89,844  00 
7,644  00 

6,888  50 

6,068  00 

85,524  00 

864  00 


87,991  00 


81,656  00 

40,165  00 
8,405  60 

595  00 


•  •  •  • 

•  •  •  • 

$41  00 
58  05 

•  •  •  • 

14  45 

10  40 

$1,418  80 

88  50 

1,080  85 

•  •  •  • 

88  48 

•  •  •  • 

98  60 

$487  60 


$1,446  75 


$188,700  00 
88,805  00 


$100,895  00 


I 

P4 


ii 

1^ 


$186,964  00 


108  60 


8,670  06 


487  60 


$190,150  08 
1,446  75 


$188,71)8  88 
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The  following  statement,  arranged  by  months,  from  the  begin- 
ning of  the  work,  shows  the  amount  of  contract  work  done,  the  per- 
centage retained  and  the  amount  of  payment  to  October  1, 1896: 


MONTH. 


October 

NoTember 

December 

Jannftiy 

Febnuiy ....: 

Mtfch... 

April 

M»y 

Jnne 

Jaly 

Aogost  and  to  September  13. 
September  13  to  October  1.., 

October 

XoTember ...... .......... 

December 

Jtmuiy 

February  and  March 

April 

May 


JUM 

July 

Avptt.... 
^ptember. 


Year. 


Total  amount 
of  work  done. 


1S94 
1894 
1894 
1895 
1895 
1895 
1895 
1895 
1895 
1895 
1895 
1895 
1895 
1895 
1895 
1896 
1896 
1896 
1896 
1896 
1896 
1896 
1896 


Totals. 


$8,400 

9,740 

3,940 

6,160 

2,300 

6,040 

7,100 

6,280 

3,500 

12,940 

7,680 

12,060 

11,060 

6,720 

5,220 

1,540 

1,280 

3,840 

8,820 

17,680 

14,060 

18,060 

14,280 


$188,700 


Percentage 
retained. 


$1,260 

1,461 

591 

924 

345 

906 

1,065 

942 

525 

1,941 

1,152 

1,809 

1,659 

1,008 

783 

231 

192 

576 

1,323 

2,652 

2,109 

2,709 

2,142 


$:28,305 


Amount   of 
payment. 


$7,140 

8,279 

3,349 

5,236 

1,955 

5,134 

6,035 

5,338 

2,976 

10,999 

6,528 

10,251 

9,401 

5,712 

4,437 

1,309 

1,088 

3,264 

7,497 

15,028 

11,951 

15,351 

12,138 


$160,395 


Total  expenditures  for  printing,  and  advertising  to  October  1, 
1896: 


DATE. 

Printing. 

September  19  to  December  31.  1894 

$49  30 
18  00 

$140  80 

JaBoarrl  to  March  1. 1895 

TotaU 

$67  30 

$140  80 

EXPENDED  FOR  ENGINEERING. 

The  entire  work  of  enlargement,  including  inspection^  has  been 
in  charge  of  a  corps  of  engineers  from  the  Department  of  the  State 
Engineer  and  Surveyor.  The  salaries  and  expenses  of  the  corps 
^ve  been  paid  from  the  sums  appropriated  for  the  enlargement. 
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The  following  statement  -shows  the  total  expenditures  for  this 
purpose,  and  in<;ludes  engineering  supplies  and  board  of  engineers 
on  the  island  up  to  October  1, 1896 : 


FOR  THE  MONTH  OP 


Sept  19, 1894,  to  Oct.  16, 1895. . . 

Oct.  16, 1895  to  Jan.  1, 1896 

January 

f  oO  ruCv  r^  ■•••••»      ••■«■■•••• 

March 

April , 

May 

Judo 

July 

Au^st  .        

September 

Totals  to  October  1, 1896  . . . 


Salaries, 

expenses 

and 

board. 

Eneineer- 

inff 
supplies. 

« •  •  • 

« •  •  • 

1896 
1896 
1896 
18u6 
1^96 
1896 
1896 
1896 
1896 

•  •  •  t 

$9,586  71 

2,834  72 

238  42 

877  64 

""2^763 
589  10 
627  09 
769  84 
790  47 
851  88 

$82  00 
856 

$16,887  96 

$40  56 

Remarks. 


Paid  from  Swinburne  Island 
fund. 


Suipmary  of  the  total  cost  of  work,  engineering  and  other  ex- 
penses, from  the  beginning  of  the  enlargement  up  to  October  1, 
1896,  also  the  amounts  due  and  paid  up  to  that  date: 


ITEMS. 


Contract  work 

Printing 

Adyertisinfir 

Enfrineers,  salaries,  etc 
Engineers*  suppllM  — 

Totals 


Total 
Uabilitles 

up  to 
October  1, 

1896. 


$188,700  00 

67  80 

140  80 

16,887  96 

40  56 


$205,386  60 


Amounts 

Slid  up  to 
ctober  1, 
1896. 


$160,895  00 

67  80 

140  80 

16,887  96 

40  55 


$177,031  60 


Amounts 
remaining 

due 
October  1, 

1896. 


•$28,806  00 


•$88,805  00 


REPAIRS  TO  RIP-RAP  ON  SWINBURNE  ISLAND. 

The  Legislature,  bj  chapter  932^  Laws  of  1895,  appropriated  the 
sum  of  $10,000  for  these  repairs.    The  work  is  nearly  completed. 

The  following  statement  shows  the  total  amounts  of  the  different 
items  of  work  done  from  the  beginning  of  the  repairs  up  to  October 
1, 1896 : 


•Fifteen  per  cent  retained  on  payment 
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Work  done  and  materidLs  furnished  by  P.Sanford  lioas^  up  to 
October  1,  1896,  under  his  contract  dated  the  26^A  day  of  Septem- 
Jer,  1895,  for  the  repairs  to  riprap  on  Stoinbume  Island. 
{Chapter  932,  Za/ws  of  1895.) 


Qoan- 
tidea. 

ITEMS. 

Con- 
tract 
price. 

Amounts. 

Totals. 

Total  cost 

of  work 

done. 

5,fl» 
31 

Cubic  yards  rip-mp  ntone  in  place 

Cubic  yards  Portland  cement  concrete 
in  puEkce 

$0«^ 

10  00 
16  00 

$5,470  00 

810  00 
1,985  00 

$7,721  00 
48  80 
27  20 

ISQ 

Cubic  yards  stone  coping  in  place 

Extra  work 
For  removing  and  replacing  old  rip- 
rap and  for  removing  ashes  not  cov- 
ered by  contract 

$48  80 

For  recuttIng*8tone8  around  flag  pole, 
crematory  and  receiving  vault  not 
covered  by  contract 

$27  20 

Total  estimate  sav 

$7,797  00 

$7.800  00 
1,170  00 

Fifteen  ner  cent«  retained. 

Amount  of  payment  to  Oct.  1, 1896. . 

••••••••■ 

$6,680  00 

The  following  statement,  arranged  by  months,  from-  the  beginning 
of  the  work,  shows  the  cost  of  the  work  done  by  the  contractor^  the 
perceitftages  retained  and  the  payments  made: 


MONTH. 


January 

February  and  March . 

fSP:::::::::::::::::: 

June , 

July  *od  August 

September , 


Totals. 


Total  cost 

Percent- 

Year. 

of  work 

ages  re- 

done. 

tained. 

1806 

$840  00 

$126  00 

1R06 

1.880  00 

207  00 

1806 

600  00 

75  00 

1806 

1,«80  00 

207  00 

1896 

1,040  00 

166  00 

1806 

840  00 

51  00 

1896 

1,840  00 

201  00 

1806 

OHO  00 

147  00 

$7,800  00 

$1,170  00 

Payments 
made. 


$714  00 
1,178  00 

425  00 
l,17Ji  00 

884  00 

280  00 
1,180  00 

838  00 

$6^680  00 


The  total  expenditures  for  advertising  and  printing  up  to  October 
1, 1896,  are  as  follows : 

For  advertising $49  00 

For  printing 6  42 

Total ?55  42 


■• 
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The  following  statem^t  shows  the  total  expenditures  for  en- 
gineers, including  salaries  and  board-,  and  cost  of  a  rowboat  for 
engineers'  use,  up  to  October  1, 1896 : 


FOR  THE  MONTH  OF 


January . . 
March .... 

April 

July 

NoTember 
May 


Totals 


Year. 


Salaries 

and 
board. 


1996 

$184  75 

1896 

289  78 

1896 

258  18 

1896 

50  86 

1896 

69  96 

1896 

$788  11 


Supplies. 


$100  00 


$100  00 


Remarln. 


Rowboat. 


Summary,  showing  the  total  cost  of  contract  work,  engineering 
and  other  expenses,  for  the  repairs  to  rip-rap  on  Swinburne  Island, 
up  to  October  1, 1896 : 


ITEMS. 

Contract  worlc 

Advertising  and  printing 

Engineering 

Rowboat 

Total 


Amounts  paid. 


$7,800  00 

55  42 

788  11 

100  00 


$8,748  58 


The  entire  work  of  repairs  to  rip-rap,  inclnding  inspection,  on 
Swinburne  Island,  has  been  in  charge  of  the  corps  of  engineers 
detailed  from  the  Department  of  the  State  Engineer  and  Surveyor 
for  duty  on  Hoffman  Island  enlargement.: 


BOAT  I^VNDINGS  ON  SWINBURNE  ISLAND. 

There  aire  two  boat  landings  on  this  island,  one  on  the  west  side, 
the  other  on  the  south  side. 

The  one  on  the  west  side  is  a  Tee-shaped  landing,  the  top  of  the 
Tee  being  about  180  feet  long  and  30  feet  wide,  with  a  stem  about 
140  feet  long  and  28  feet  wide.  It  consists  of  a  cribwork  of  timber 
filled  with  stone  and  rests  on  a  pile  foundation. 

The  south  end  of  the  top  of  the  Tee  is  settling  and  breaking  away ; 
the  stone  in  the  cribwork  will  soon  fall  into  the  water  in  front  of  the 
landing,  and  the  remaining  portion  of  the  landing  will  be  left  in  a 
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condition  liable  to  be  greatly  damaged^  if  not  totally  destroyed,  by 
the  action  of  the  water  in  times  of  storms. 

Some  of  the  foundation  piles  have  broken  off,  and  it  is  possible 
ttiat  there  were  not  enough  piles  driven  in  the  foundation  to  give 
the  required  support  for  the  crib  and  stone,  and  the  weight  that 
might  be  placed  upon  the  deck. 

He  damaged!  portion  can  not  be  used,  it  may  cause  the  total 
destruction  of  the  entire  landing,  and  as  an  obstruction  may  cause, 
the  loss  of  a  boat.    Repairs  should  be  made  at  once. 

To  remove  and  rebuild  the  damaged  portion  will  require  an  ex- 
penditure of  about  f3,000. 

To  rebuild  an  entire  new  tofp  of  Tee,  independent  of  the  old  one, 
will  require  an  expenditure  of  about  f  5,000. 

The  landing  on  the  south  side  is  a  temporary  one,  Tee^ahaped 
and' was  constructed  from  a  few  piles,  timbers  and  plank;  its  loca- 
tion is  the  best  for  entrance  from  the  main  ^ship  channel,  but,  in  its 
present  condition,  it  is  unsafe  for  the  landing  of  passengers  and  can 
not  be  used  for  unloading  freight.  It  is  in  constant  use  and  should 
be  replaced  by  a  substantial  pile  landing  that  could  be  used  for  both 
passengers  and  freight. 

Plans  and  estimates  have  been  prepared  for  such  a  landing  in 
this  location,  the  estimated  cost  of  which  is  |3,500. 

SUBMARINE  TELEPHONIC  AND  TELEGRAPHIC  CABLE 
BETWEEN  STATEN  ISLAND,  HOFFMAN  AND  SWIN- 
BURNE ISLANDS, 

By  an  act  of  the  Legislature  (chapter  950,  Laws  of  1896),  the  sum 
of  |8,00O  was  appropriated  for  "  substituting  telephonic  and  tele- 
graphic communication  between  the  mainland  and  the  quarantine 
ialands,  including  submarine  cable." 

The  board  of  commissioners,  after  consultation  with  several 
firms,  skilled  in  this  class  of  work,  as  to  the  plan,  materials  and 
eo9t,  finally  decided  to  accept  the  proposition  of  W.  R.  Brixey,  of 
203  Broadway,  New  York  city,  who  offered  to  do  the  work  complete 
tor  the  sum  of  J7,750. 
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A  contract  was  made  and  executed  on  the  2d  day  of  July,  lJ896, 
wherein  Mr.  Brixey  agreed  to  complete  the  work  within  sdxty  dkjs 
of  the  contract  date. 

The  work  was  completed  within  the  time  specified,  and  a  rest 
made  shows  the  entire  plant  to  be  in  a  satisfactory  condition  for 
use. 

The  remainder  of  the  appropriation  (|250)  will  be  paid  to  the 
New  York  and  New  Jersey  Telephone  Company  for  telephonic  ex- 
change service,  from  October  1,  1896,  at  Hoffman  and  Swinburne 
Islands,  and  the  health  officer's  station  on  Staten  Island,  in  accord- 
ance with  a  contract  made  with  said  company  and  dated  the  17th 
day  of  September,  1896. 

HOFFMAN  AND   SWINBURNE   ISLANDS,  FRESH  WATER 

SUPPLY. 

The  sum  of  f8,000  was  appropriated  by  chapter  358,  Laws  of  1894, 
for  the  oonstruction  of  a  pipe  line  for  fresh  water  »npply  for  Hoff- 
man and  Swinburne  Islands. 

This  sum  wsls  found  to  be  insufficient  to  lay  the  amount  of  pipe 
required,  more  than  two  mi'lies  in  length  of  four  and  «x-inich  pipe, 
together  with  the  necessary  hydrants  and  other  attachments. 

By  an  act  of  the  Legislature  (chapter  950,  Laws  of  1896),  the  sum 
of  |8,000,  appropriated  by  chapter  358,  Laws  of  1894,  was  reap- 
propriated  for  the  purpose  of  attempting  to  obtain  water  by  driven 
wells,  and  increasing  the  water  supply  by  snch  means  as  the  board 

■ 

of  quarantine  commissioners  might  deem  proper. 

The  board  of  commissioners  finally  decided  to  sink  an  artesian 
well  on  Hoffman  Island,  and  invited  proposals  from  specialists  in 
this  line  of  work.    Two  proposals  were  received,  as  follows : 

PROM  THE  HYDRAULIC   CONSTRUCTION    COMPANY,  145 

BROADWAY,  NEW  YORK. 

To  sink  an  eight-inch  well  for  the  sum  of  16.50  per  foot  for  the  flirst 
300  feet,  and  |8.50  per  foot  for  any  depth  beyond  that,  reserving 
the  right  as  the  depth  increased  to  reduce  the  size  of  the  well,  but 
not  to  a  diameter  of  less  than  4  7-10  inches. 
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PROM   ELISHA    GBBGK)BY,    48    CHURCH    STREET,  NEW 

YORK. 

To  «iik  an  eight-inch  well  100  or  more  feet  in  earth  or  rock  on 
Hoffman  or  Swinbnme  Islands,  or  on  both,  for  the  sum  of  $6  per 
foot  for  each  and  every  foot  so  driven  from  the  surface  of  the 
groond,  using  the  heat  eight-inch  pipe  and  steel  shoe  with  twelve- 
foot  Cook's  patent  strainer,  swedging  it  out  and  leaving  well  com- 
plete  to  surface  of  ground. 

If  good  water  is  not  obtained  above  rock  to  drill  in  rook  1,000  feet 
if  required. 

To  furnish  all  labor,  toole,  nmchinery  and  material's,  except  coal 
and  fresh  water,  that  will  be  needed  in  the  prosecution  of  the  work. 

To  be  paid  the  sum  of  1200  for  furnishing,  handling  and  operat- 
ing a  suitable  fboiler  and  engine  for  prosecuting  the  work. 

To  be  furnished,  free  of  charge,  the  necessary  coal  and  fresh  water 
for  running  the  engine  and  machinery  in  the  prosecution  of  the 
work. 

Tbe  board  of  commissioners  awarded  the  'contract  to  Elisha 
Gregory,  the  lowest  bidder,  and  a  contract  was  executed  between 

Elicba  Gregory  and  the  people  of  the  State  of  New  York,  represented 

« 

by  the  board  of  commissioners,  created  by  chapter  270  of  the  Laws 
of  1888,  on  the  1st  day  of  July,  1896. 

The  contractor  began  driving  pipe  in  July  and  up  to  October  1, 
1896,  has  driven  a  total  of  252  feet  of  eight-inch  pipe. 

The  following  statement,  arranged  by  months,  shows  the  cost  of 
the  work  done  by  the  contractor,  the  percentages  retained  and  the 
payments  made  up  to  October  1, 1896 : 


rOR  THE  MONTH  OF 


JoljAodAngnst 


Totals 


Year. 


1896 
1896 


Cost  of  work 
done. 


$1,800  00 
260  00 


$1,560  00 


Percentaees 
retained. 


$195  00 
89  00 


$284  00 


Pajrments 
made. 


$1,106  00 
821  00 


$1,826  00 


The  driven,  well  work  is  in  the  charge  of  the  engineer  corps,  de- 
tailed from  the  Department  of  the  State  Engineer  and  Surveyor  for 
^ty  on  the  Hoffman  Island  enlargement. 
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REPAIRS  TO  DOCK  AND  DREDGING  THE  SI.IP  AT  THE 

HEALTH  OFFICER'S  STATION. 

The  dock  i^  in  bad  condition,  much  of  the  timber  work  is  de- 
cayed and  broken,  some  of  it  is  gone. 

The  slip  should  be  dredged  without  delay,  there  is  'barely  room 
for  one  boat  to  enter  and  the  depth  of  water  is  insufficient  to  safely 
float  boats  at  the  low  water  stage  and  in  times  of  storms. 

Careful  soundings  have  been  taken  and  an  examination  of  the 
dock  made  in  order  to  arrive  at  an  estimate  of  the  cost  for  dredging 
the  slip  and  repairing  the  dock. 

The  following  estimate  of  quantities  and  cost  is  for  dredging  the 
slip  «o  as  to  obtain  a  depth  of  twelve  feet  at  mean  low  water,  and 
for  repairing  the  dock  as  much  only  as  will  be  actuailly  necessary 
to  make  it  safe  for  use: 


Quantities. 


8,800  cubic  yards. 
8,100  cubic  yards. 

6,000  ft.  B.  M.... 

80 

6 

85 

80 

6,800  pounds 


rrEiis. 


Materials  dredgred  that  can  be  removed  by  an  ordi- 
nary clamshell  dredge,  per  cubic  yard 

Materials  dredgf^d  that  can  not  be  removed  by  an  ordi> 
nanr  clamshell  dredge,  except  boulders  over  one- 
half  a  cubic  yard  in  content,  and  solid  ledge,  pet- 
cubic  yard 

Southern  pine  timber  and  plank  in  place,  per  M.  ft. 
B.  M.« .   • 

Spruce  face  piles  up  to  50  feet  in  length  in  the  work, 
per  pile 

Old  face  piles,  pulled,  redrlven  and  secured  to  ttie 
dock,  per  pile 

White  oak  render  piles,  50  feet  and  up  in   length, 

secured  in  the  work,  per  pile 

Old  piles  secured  t6  the  dock,  per  pile 

Cast  iron  mooring  posts  secured  to  dock,  per  pound.. . 

Total 


Price. 


$0  181 

60 

40  00 

600 

860 

18  00 
1  60 

4 


Amounts. 


t496  60 

1«660  00 

240  00 

100  00 

18  50 

630  00 

80  00 

858  00 


18,840  00 


APPENDIX  III. 


All  Matters  Pertaining  to  Boundary 

0 

Line  Monuments. 


Joint  Report  on  the  Monuments  Marking  the 
Boundary  Line  Between  the  State  of 
New  York  and  Pennsylvania. 


Albany,  N.  Y.^  December  SI,  1896. 

Hon.  Campbell  W.  Adams,  State  Engineer  and  Surveyor: 

Sir.— We^  the  undersigned,  have  the  honor  to  submit  this,  our 
joint  report,  on  the  condition  of  the  monuments  marking  the 

boundary  line  between  the  States  of  New  York  and  Pennsylvania, 

# 

andertaken  in  pursuance  of  the  following  articles  of  agreement. 

Whereas,  by  virtue  of  fthe  provisions  of  chapter  421,  of  the  Laws 
of  the  State  of  New  York,  the  State .  Engineer  and  Surveyor  is 
authorized  and  required,  during  the  year  1887,  and  eyery  third 
Tear  thereafter,  to  cause  to  be  made  an  examination  and  inspection 
of  the  boundary  line  monuments  between  that  State  and  other 
States  adjoining,  and  is  further  required  to  make  a  detailed  report 
of  such  inspection  and  examination;  and  is  further  authorized  and 
required  to  co-operate  with  the  proper  authorities  of  such  adjoin- 
ing States,  in  the  examination  and  inspection  and  in  the  restoring 
^  replacing  of  boundary  line  monuments,  where  they  need  to  be 
restored  or  replaced,  and  is  clothed  with  full  authority  to  represent 
the  State  of  New  York  in  co-operating  with  other  States  in  dis- 
charging the  duties  hereinbefore  referred  to  regarding  boundary 
Ime  monuments ;  and 

Whereas,  simdlar  duties  are  imposed  upon  the  Secretary  of  Inter- 
Jwl  Affairs  of  the  Commonwealth  of  Pennsylvania,  by  the  second 
section  of  the  act  of  the  General  Assembly,  approved  May  4, 1889, 
entitled  "An  act  relative  to  the  boundary  lines  and  boundary  line 
nwnunaents,"  directing  his  co-operation  with  the  proper  authorities 
in  any  of  the  adjoining  States  in  re-establishing,  by  survey  or 
^^therwise,  of  the  boundary  lines,  the  erection  of  new  monuments 
to  mark  their  location,  the  repairing,  resetting  or  renewing  of  the 
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old  monuments  when  found  necessary;  and  by  virtue  of  said  act 
is  fully  empowered  to  represent  and  act  for  the  (Commonwealth  of 
Pennsylvania,  by  the  employment  of  such  means  as  may  be  neces- 
sary in  the  premises^  when  from  the  reports  of  the  county  commis- 
sioners of  said  commonwealth,  or  from  other  information  satisfac- 
tory to  him,  it  is  found  there  is  a  necessity  for  the  resurvey  and 
relocation  of  said  boundary  lines^  in  whole  or  in  part,  or  when- 
ever any  of  the  boundary  line  monuments  are  in  such  condition  as 
to  require  resetting,  replacing  or  renewing;  and. 

Whereas,  by  virtue  of  the  laws  referred  to  in  the  two  States 
named,  the  -said  State  oflBcers  are  required  to  co-operate  with  each 
other  and.  act  jointly  in  the  examination  and  inspection,  and,  when 
found  necessary,  (in  resetting,  replacing  and  renewing  of  monu- 
ments and  in  the  re-establishing  of  the  boundary  lines  between  said 
States;  and, 

Whereas,  it  appears  from  the  examinations  made  in  the  years 
18W  and  1803  that  thfeee  monnmtents  are  displaced  in  whole  or  in 
parit  f requoitly  by  the  action  of  frost,  floods  and  by  other  causes, 
making  their  frequent  examination  desirable  to  the  end  that  they 
may  be  maintained  in  their  proper  position  and  condition;  and  it 
appearing  that  the  welfare  of  the  two  States  named  will  be  con- 
served by  an  examination  and  inspection  of  said  boundary  line 
monuments  during  the  present  year,  and  by,  virtue  of  the  duties 
imposed  ujwn  the  oflScers  named  by  the  respective  States,  as 
appears  from  the  enactments  in  part  recited;  therefore. 

It  is  agreed^  by  and  between  the  undersigned,  acting  in  con- 
forniity  with  the  authority  conferred,  as  hereinbefore  statedl,  that 
Charles  H.  Planigan,  representing  the  State  of  New  York,  under 
appointment  made  by  Campbell  W.  Adams,  State  Engineer  and 
Surveyor  of  the  said  State  of  New  York,^  and  John  W.  Sehall, 
representing  the  State  of  Pennsylvania,  under  appointment  made 
by  James  W.  Latta^  Secretary  of  Internal  Affairs  of  the  said  State 
of  Pennsylvania,  shall  be  empowered^  and  by  these  presents,  are 
hereby  empowered,  to  cause  to  be  repaired,  reset  and  replaced  any 
of  the  isaid  boundary  line  monuments,  whichl  in  their  judgment 
may  need  to  be  so  repaired,  reset  or  replaced;  and. 
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It  is  further  agreed  that  the  parties  herein  named  shall  have 
full  authority  to  represent  the  respective  States  in  the  discharge 
of  the  duties  herein  imposed,  limiting  the  scope  of  their  authority, 
however,  to  the  examination  of  the  boundary  line  monuments,  be- 
tween the  two  States,  and  to  the  replacing,  resetting  and  repairing 
of  such  monuments,  as  in  their  opinion  should  be  repalced,  reset  or 
repaired,  and  to  the  furnishing  and  setting  of  new  monuments 
where  the  old  ones  are  so  far  mutilated  and  destroyed  as  to  render 
them  unserviceable;  it  being  understood  that  in  case  the  examina- 
tion and  inspection,  to  be  made,  shall  disclose  the  fact  that  there 
is  a  necessity  for  the  resurveying  of  any  part  of  the  said  boundary 
line,  for  the  purpose  of  determining  its  location,  the  engineers  ap- 
pointed, as  aforesaid,  shall  have  no  authority  to  make  such  survey, 
until  they  shall  have  first  reported  the  conditions  to  the  parties 
hereto,  which  conditions,  in  their  opinion  render  such  a  resurvey 
a  necessity,  nor  until  written  authority  signed  by  both  of  the  par- 
ties hereto  shall  be  given  them,  authorizing  such  resurvey;  and. 

It  is  further  agreed.  That  the  engineers,  herein  referred  to,  and 
appointed  under  the  authority  mentioned,  shall  proceed  at  once  to 
the  discharge  of  the  duties  as  set  forth  and  shall  diligently  prose- 
cute the  work  of  examination  and  inspection  and  the  discharge  of 
the  other  duties  to  be  done  and  performed,  in  order  that  the  work 
shall  be  completed  at  as  early  a  day  as  practicable;  and. 

It  is  further  agreed.  That  upon  the  completion  of  the  work,  pro- 
vided for  in  this  agreement,  a  full  report  shall  be  prepared  of  their 
operations.  Which  report  shall  give  in  detail  the  location  and  con- 
dition of  each  monument  and  other  interesting  data  pertaining 
thereto,  as  well  as  a  statement  of  such  action  as  may  have  been 
taken  in  regard  to  the  same,  such  report  to  be  made  in  duplicate, 
each  to  be  signed  by  both  the  engineers,  one  to  be  filed  with  the 
State  Engineer  and  Surveyor  of  the  State  of  New  York,  at  Albany, 
and  the  other  to  be  filed  with  the  Secretry  of  Internal  Affairs  of  the 
Commonwealth  of  Pennsylvania,  at  Harrisburg;  and, 

It  is  further  agreed.  That  the  actual  expenses  incurred  in  the  dis- 
charge of  the  duties  herein  referred  to  shall  be  borne  equally  by 
the  two  States  in  Interest,  except  so  far  as  may  relate  to  the  com- 
pensation of  the  two  engineers' referred  to,  which  compensation  is 
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to  be  arranged  by  each  State  separately,  and  that  all  expenses  be 
accounted  for  in  verified  statements,  and,  so  far  as  practicable,  sup- 
plemented by  receipted  vouchers  from  parties  to  whom  disburse- 
ments have  been  made. 

In  witness  whereof,  Campbell  W.  Adams,  State  Engineer  and 
Surveyor  of  the  State  of  New  York,  and  James  W.  Latta,  Secre- 
tary of  Internal  Affairs  of  the  Commonwealth  of  Pennsylvania, 
have  hereunto  set  their  hands  and  caused  the  seals  of  their  respect- 
ive departments  to  be  hereunto  affixed,  this  25th  day  of  September, 
1890. 

CAMPBELL  W.  ADAMS, 

State  Engineer  and  Surveyor, 
JAMES  W.  LATTA, 

Secretary  of  Internal  Affai/rs. 

Monuments  marking  this  line  are  divided  into  five  classes. 

>       » 

FIRST  CLAjSS— HIGHWAY  MONUMENTS. 

These  are  placed  at  highways  intersecting  or  following  the  boun- 
dary line.  Milestones  placed  alongside  highways  are  of  this  class. 
These  monuments  are  four  and  one-half  feet  long;  the  top  is  dressed 
rectangular,  twelve  inches  by  six  inches,  and  at  right  angles 
across  the  center,  parallel  with  the  edges  are  cut  two  quarter-inch 
grooves;  the  upper  end  of  each  side  to  the  depth  of  twelve  inches 
is  also  dressed^  and  upon  one  broad  (north)  face  is  cut  the  letters 
"  N.  Y."  and  upon  the  other  (south)  the  letters  "  Pa."  The  mile- 
stones of  this  class  are  further  marked  with  the  number  of  the 
original  mile  monument  and  the  letter  "  M."  These  monuments 
weigh  from  375  to  500  pounds.  In  setting  monuments  of  this  class, 
the  longer  groove  was  placed  in  the  direction  of  the  boundary. 
SECOND,  THIRD  AND  FOURTH  CLASSES. 

Monuments  of  the  second,  third  and  fourth  classes  are  four  feet 
long,  the  top  is  dressed  six  inches  square^  and  the  upper  end  of 
each  sidle  is  also  dressed  to  the  depth  of  six  inches.  These  monu- 
ments weigh  from  170  to  220  pounds. 

Monuments  of  the  second  class  are  placed  at  the  original  mile 
points,  which  are  not  marked  by  monuments  of  the  first  or  fourth 
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€la90eft.  AcfTOSs  the  top  at  right  angles  and  parallel  with  the  faces, 
are  cot  two-quarter  inch  grooves;  on  opposite  faces  are  cut  the 
letters  "  N.  T/'  (north)  and  "  Pa."  (south),  and  upon  a  third  (east 
face)  the  numiber  of  the  original  monument,  with  the  letter  "  M." 
onderit 

Moamnents  of  the  third  class  are  mmilar  in  all  respects  to  monu- 
ments of  the  second  class,  with  the  exception  that  the  numher  upon 
the  third  face  is  omitted  except  in  a  few  instances.  They  are 
placed  at  railway  and  river  intersections  and  at  such  other  points 
as  were  deemed  necessary.  Monuments  of  the  second  and  third 
classes  are  set  so  that  the  faces  containing  the  letters  "  N.  Y."  and 
"  Pa.^  are  parallel  with  the  boundary. 

Monnmenti^  of  the  fourth  class  'have  cut,  diagonally  across  their 
top  two  quarter-inx;h  grooves,  and  they  are  set  so  that  one  of  the 
diagonal  grooves  is  in  the  direction  of  the  boundary.  The  faces 
^re  specially  lettered.  These  monum'ents  are  generally  mile- 
stones marking  the  town  or  county  corners;  the  face  of  the  stone 
toward  the  town  or  county  is  marked  with  the  initial  letter  of  the 
name.  * 

FIFTH  CLASS. 

Monnments  of  this  clas^  are  placed  to  mark  the  astronomical  sta- 
tions of  the  United  States  CJoast  and  Geodetic  Survey,  occupied  in 
1877  and  1870.  Each  monument  is  a  block  of  granite  of  the  gen- 
^^  dimensions  of  twelve  inches  square  and  eighteen  inches  or 
Oiore  deep.  The  top  is  dressed  and  the  station  point  is  marked 
ipon  it  in  the  center  by  a  cross  (X).  Ui)on  the  top  ai*e  also  cut  the 
name  of  the  station,  the  letters  "  U.  S.  C."  and  "  G.  S.''  and  the  year 
in  which  the  station  was  occupied. 

The  monuments  of  this  class 'were  not  examined,  as  they  are  all 
bnried  beneatii  the  surface. 

Considering  the  open  and  exposed  places  in  which  many  of  the 
nwnuments  stand,  they  were  generally  found  to  'be  in  good  con- 
dition; B(Hne  of  them  were  more  or  less  chipped  at  the  comers 
Pd  sides,  but  not  to  a  sulBftcient  extent  to  affect  their  usefulness; 
some  have  heaved  from  1  to  12  inches  above  their  normal  posi- 

16 
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tions,  one  is  missing;  one  ihas  been  destrojed  by  fire  and  one  has 
been  malicionsly  broken. 

The  great  majority  of  the  monuments  which  show  an  excessive 
upheaval,  stand  in  wet  swampy  ground  and  no  special  means  were 
taken  in  the  setting  of  these  monuments  to  prevent  an  upheaval 
due  to  the  action  of  frost.    To  attempt  to  reset  every  monument 
which  has  heaved  to  any  extent,  would  be  unnecessarily  expen- 
sive, and  productive  of  no  good  result,  for  while  many  of  them  have 
heaved,  yet  they  stand  firmly  and  answer  the  required  purpose.    It 
is  suggested  that  only  such  monuments  a»  have  heaved  eight  inches 
or  more  be  reset,  and  that  in  the  resetting  where  the  ground  is 
wet,  concrete  be  placed  at  the  'bottom  and  around  the  monument 
to  within  a  foot  of  the  surface  of  the  ground.    This*course  seems 
necessary  because  some  of  the  monuments  which  were  reset  in  1893^ 
with  the  greatest  care,  again  show  an  upheaval  of  more  than  eight 
inches. 

The  examination  of  the  line  through  the  woods  involves  more  time  | 
and  labor  at  each  succeeding  examination,  owing  to  the  fact  that  the 
cutting,  which  was  made  when  the  line  wa«  run,  and  the  monu- 
ments set  and  which  was  discernible  and  easily  followed  on  the 
previous  examinations>  has  now  grown  up  to  bushes  and  can  not 
be  distinguished  from  other  parts  of  the  woods.    A  most  careful 
scrutiny  failed  to  disclose  any  evidence  that  trees  along  the  line 
had  been  blazed  by  the  surveying  party  of  1884;  in  a  few  instances 
line  trees  were  found  marked,  probably  by  the  lumbermen,  but 
there  was  usually  such  an  uncertainty  attached  to  them,  that  they 
served  but  little  purpose,  and  at  times  caused  confusion.    There 
were  many  occasions  where  hours  would  have  been  saved  by  the 
existence  of  some  line  trees. 

There  seems  to  be  no  practical  way  in  which  this  defect  can  be 
remedied.  The  suggestion  has  heretofore  been  made,  that  along 
those  portions  of  the  line,  which  are  wooded,  a  clearing  ten  or 
twelve  feet  wide  be  made,  and  that  where  the  woods  are  apt  to  bd 
felled,  for  timber  and  not  for  cultivation,  mounds  or  signals  be 
erected.  The  carrying  out  of  such  a  suggestion  could  only  be  dond 
at  a  considerable  cost  and  the  benefit  to  be  derived  could  only  b^ 
but  a  temporary  one. 
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In  the  immediate  vicinity  of  each,  monument^  trees  had  been 
lacked  as  witnesses;  in  some  cases  these  have  been  cut  down  pur- 
posely, it  «eemB  to  us,  by  the  lumbermen,  and  in  other  cases  the 
witness  hacks  have  been  almost  obliterated  by  age. 

We  have  endeavored  to  make  the  detailed  description  of  the  loca- 
tion of  the  monuments^  which  follows,  as  definite  and  complete  as 
piossible;  the  description  of  some  has  been  <^hanged  to  meet  new 
eonditions,  and  that  of  others  has  been  more  fully  given;  so  that 
on  future  examinations,  the  time  consumed  should  be  considerably 
reduced,  and  the  expenses  proportionately  lessened. 

New  monuments  are  required  at  the  following  places:  Mile- 
stone 42;  the  monument  now  marking  this  point  has  been  broken 
cflf  two  and  one-half  feet  from  the  top. 

On  the  D.,  L.  &  W.  R.  B.,  just  east  of  Waverly;  the  monument 
marking  this  point  has  been  broken  off  about  one  foot  below  the 
sorface. 

At  the  comer  of  Allegany  and  Steuben  counties,  New  York;  this 
monument  has  entirely  disappeared. 

On  the  Olean,  Oswayo  and  Eastern  Railroad;  this  road  has  re- 
^tly  been  built  across  the  line. 

On  the  highway  leading  from  North  East  to  State  Line;  this 
monument  has  been  destroyed  by  fire. 

The'follovrtng  monuments  should  be  reset :    Nos.  73,  74, 100, 169, 

K.  250  and  341. 

CHARLES    H.  FLANIGAN, 

For  New  York. 

JOHN  W.SCHALL, 

For  Petmsylvania. 


Detailed  Description  of  the  Location  of  Monu- 
ments on  the  Boundary  Line  Between  New 
York  and  Pennsylvania. 

■        "■      J  ■ 

MONUMENT  No.  1  —  HIGHWAY  No.  1. 

Is  a  highway  monument  standing  on  the  southwest  side  of  the 
river  road  leading  from. Hale's  Eddj  to  Susquehanna,  on  the  right 
hand  bank  of  the  Delaware  river,  and  about  12  feet  east  of  the 
large  initial  monument.  It  i's  on  line  between  properties  of  Elias 
Mereness  and  Day  Turrell.  This  monument  was  found  to  be  in  good 
condition  in  every  respect. 

M0NUME!NT  No.  2  —  LARGE  INITIAL  MONUMENT. 
Is  a  large  block  of  Rhode  Island  granite,  ten  and  one-half  feet 
long,  the  upper  six  feet  being  dressed  in  the  form  of  a  flat  obelisk, 
two  and  one-third  feet  wide  and  one  and  one-third  feet  thick.  The 
words  "  Boundary  Monument/'  and  the  date  "  1884  "  are  cut  on 
both  sides.    The  north  side  i-s  further  marked: 

NEW  YORK. 

HENRY  R.  PIERSON, 

ELIAS  W.  LEAVENWORTH, 

CHAUNCEY  M.  DEPEW, 

Commissioners. 

Six  Hundred  Feet  West  op  the  Northeast  Corner  op  Penn- 
sylvania. H.  W.  CLARK, 

Surveyor. 
The  south  side  is  further  marked: 

PENNSYLVANIA. 

JAMES  WORRALL, 

CHRISTOPHER  M.  GERE, 

ROBERT  N.  TORREY, 

Commissioners. 

Six  Hundred  Feet  West  op  the  Northeast  Corner  op  Penn 
sylvania.  c.  m.  gere, 

Surveyor. 
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This  monument  is  situated  about  20  feet  west  of  the  road 
on  the  right  hand  bank  of  the  Delaware  rirer.  It  is  on  line  be- 
tween properties  of  Elias  Mereness  and  Day  Turrell.  This  monu- 
ment was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No,  3  —  MILESTONE  1. 

Is  a  highway  monument  standing  60  feet  east  .of  the  road^ 
which  runs  southeasterly  from  the  bridge  over  the  Delaware  river 
at  Hale's  Eddy^  on  the  west  side  of  a  deep  ravine  240  feet  west  of 
creek,  and  10  feet  south  of  barb-wire  fence,  which  at  this  point 
mms  southerly.  The  woods  at  the  west  side  of  the  road,  where  the 
line  croeseSy  have  been  cleared  on  the  south.  It  is  on  the  property 
of  J.  C.  Olds.  This  monument  was  found  to  be  in  good  condition 
in  every  respect. 

MONUMENT  No.  4  —  MILESTONE  2. 
Is  a  small  monument  standing  on  level  ground,  about  870  feet 
east  of  monument  No.  5, 10  feet  north  of  the  left  hand  bank  of  Ce- 

m 

quaga  Lake  brook,  60  feet  west  of  a  maple  which  stands  almost 
on  line  and  north  46  degrees,  west  about  800  feet  to  Elisha 
Alexander's  house.  It  is  on  the  property  of  Elisha  Alexander.  This 
monument  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  5  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  on  the  west  side  of  a  highway  leading 
from  Hale's  Eddy  to  Susquehanna,  870  feet  west  of  monument  No. 
1  and  about  200  feet  south  of  Elisha  Alexander's  house.  It  is  on 
the  property  of  S.  B.  Alexander.  This  monument  was  found  to  be 
in  good  conditioii  in  every  respect. 

MONUMENT  No.  6  —  MILESTONE  3. 
Is  a  small  monument  21  chains  west  of  the  position  of  the  orig- 
inal monument,  in  the  west  edge  of  thin  woods^  15  feet  east  of  a 
lightly  traveled  road  and  12  paces  east  of  a  three-inch  poplar,  which 
^itands  on  the  west  edge  of  the  road  and  about  100  feet  south  of 
▼here  the  hill  rises  sharply;  the  ground  here  is  thickly  covered  with 
brosh.  It  is  on  the  property  of  Harvey  DeHaen.  This  monument 
was  found  to  be  in  good  condition  in  every  respect. 
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MONUMENT  No.  7  —  MILESTONE  4. 

Is  a  Mgihjway  moiDfumeiirt:  <m  the  nortiheaEiberlj  «ido  of  a  ^highway 
along  tihe  leift  bank  oif  Oquiaga  Lake  brook,  leading  (from  Sherman 
to  Oqniagta  lake.  It  is  on  line  between  the  properties  of  William 
Grundier  and  J.  H.  Pron.  Tlii«  n])oniU<ment  has  its  dou;tJhea^  cor- 
ner elightly  chipped,  otiherwiee  it  was  found  in  good  oonditiooi. 

MONUMENT  No.  8  —  MILESTONE  5. 

Is  a  email  mooumjenft  in  cleared  lamd  neasr  the  itop  of  a  ^southeast- 
erly slope  about  800  feet  norrtih  of  George  Lee''s  Ihouee,  260  feet 
north  of  a  sugar  maiple,  north  20  degrees  ea^st  58  pa<06s  of  a  white 
acAi,  and  albout  300  feet  eajst  of  a  4imiall  grove  near  the  summit. 
Pt  is  on  the  propenty  of  George  Lee.  This  monumenlt  waa  found 
to  be  in  good'  conddition  am  every  respect. 

MONUMENT  No.  9  —  HIGHWLlY  STONE  li 

« 

Is  a  higthway  monnment  on  itihe  west  side  of  a  highway  leading 
fn>m  Danville  to  iShiermian,  atoout  800  feet  €Ponth  of  Talmadge's 
house  and  400  feet  west  of  Oquag'a  Lake  diam.  It  is  on  line  be- 
tween the  properties  of  Leoniaird  Sw«elt  and  J.  E.  Talmadge.  This 
monnmen)t  has  its  noi^tlheaert:  coraier  dhipped-,  otherwise  it  was  found 
to  be  in  good  condition. 

MONUMENT  No.  10— MILESTONE  6. 

Is  a  <amall  monument  in  a  &xxM:l  ihollow  at  the  foot  of  a  steep 
easterly  slope,  155  ifeett  east  of  imoniumen<t  No.  11,  and  adong  the 
south  edige  of  a  clearinjg.  It  is  on  line  between  the  properties  of 
Thonuas  Amnioa  and  ThJomias  Myri'ck.  JMs  imonument  was  found 
to  be  in  good  condition  in  every  respeot. 

MONUMENT  No.  11  —  HIGHWAY  STONE  1. 

l43  a  hJighway  monumienit  on  the  west  side  of  the  east  fork  of 
the  highway  leading  from  Danville  to  Stevens'  Podnit,  about  300 
feet  south  of  wihere  road  forks,  and  600  feet  south  of  Thomas  Mv- 
rick's  house.  It  is  on  line  ibetween  ppopertaes  of  Thomas  Myrick 
and  John  Hemingly.  Thiis  monumenit  has  >heaTed  three  inohes  and 
has  all  its  comers  badly  chipped. 
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MONUMENT  Na  12  —  HIGHWAY  STONE  2. 
Is  a  Mghwaey  momim^iut  on  the  mnih  side  of  boimdiary  line  road, 
and  aboat  50  feet  wesit  of  wihere  it  is  intepsected  hy  the  west  fork 
of  the  ^Mg'hway  leaddng  from  Damvnille  to  Steveans'  Point.  It  is 
on  line  between  ithe  propeBcrtiiles  of  Thoma'S  Myrick  and  Johjn  Hem- 
iajjlj.  This  monument  has  its  southeast  corner  slightly  -chipped, 
otherwi-se  it  wias  found  to  'be  in  good  oondMon. 

MONUMENT  Na  13  — HIGHWu^^Y  STONE  3  AND  COUNTY 

STONE  L 

Is  a  higlh way  moniumenit  on  the  tsou«tii  is4de  of  boundary  line  road, 
iiear  the  podnt  w<hlere  the  roald  turnis  to  the  soulthwest  and  at  west 
end  of  bai*b  wire  fen'oe.  It  mairks  the  corner®  of  Wayu'C  aind  Sus- 
qaebanna  counties^  Pennsylvania.  It  is  on  line  between^ the  prop- 
erties of  E.  Ailexander  and  David  DAle.  This  monument  was  found 
to  be  in  good  condition  in  every  respect. 

/  MONUMBNm  No.  14  —  MILESTONE  7. 
Is  a  fflnall  monument  near  the  foolt  oif  thie  second  steep  westerly 
dope  eafiit  of  Deep  hioMow,  in  laindi  wMdh  was  once  cleared,  along- 
side oW  log  line  f eace,  and  1,692  feet  eaiat  of  momument  No.  15. 
It  is  o(Q  line  between  ftflie  properties  of  Wlilliam  Setamens  and  tbe 
Kahop  estate.  This  monument  wae  found  to  'be  in  good  condition 
in  e^ery  re«peict. 

MONUMENT  No.  16  —  HIGHWAY  STONE  1. 
Isa  h]gl]iwiay  momumenit  on  tlhe  isouth  isside  of  a  dearing,  on  west 
«<le  of  Deep  HoWow  noad.  It  is  on  lime  beitween  properties  of 
EJias  Deoker  aawd  Clinton  Mumtfoi^  This  monument  has  heaved 
4  iiiches,  and  leans  sUglitly  to  the  north,  otherwise  it  was  found 
^  be  in  good  condB;tiion« 

MONUMENT  Na  16  —  MILESTONE  8.  • 
Ifl  a  fimedi  moniumeDit  on  very  steep  westerly  slope^  aJbout  3,684 
^^t  west  otf  monxsmienit  No.  15,  200  feet  we^  of  the  summit,  and 
'fi  a  tbick  wood.  It  is  a  little  to  tihe  east  of  a  small  clump  of  hem- 
locks, two  of  wthidh  were  biased,  north  66  degrees,  east  12  feet  from 
a  hemlock,  and  nocijh  36  deigrees,  east  20  feet  to  anoither,  and  on 
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south  side  of  newly  opened  woode  road  whlKdi  followB  the  line  at 
this  point  from  the  ea«t  along  the  south  boundary  of  George 

Kuhn's  property.    It  is  on  lin«  ibetween  the  properties  of 

Kluig  and  Q-eorge  KuOm.    IMa  monoimenit  wem  foumd  to  be  in  giood 
oondittom  in  every  respect, 

MONUMENT  Na  17  —  MULEOTONE  9w 

Is  a  small  monnimenilt  on  atei&p  easterly  flUope  about  160  feet  east 
of  tlie  summit,  about  2,600  feet  east  of  monument  18,  ^and  a^bout 
200  (feet  west  otf  tihe  corner  of  Williiam  O.  Day's  iwopenty,  wihicfh 
iB  aibouit  50  feet  east  of  thje  bot!tom  o(f  la  TO/vffine.  The  woods  bere 
hiaree  been  cleared  on  both  sides  oif  the  line,  but  more  on  the  New 
York  than  on  the  Pennsylvania  sdidte.  It  lis  on  line  between  the 
properties  of  Wray  Kessler  and  Luther  Buchanan.  This  monu- 
ment was  fkyund  ito  be  in  good  loonditlon  in  every  reapeot 

MONUMENT  No.  IS  —  HIGHWAY  STONE  1. 

Is  a  liigihw<ay  miofniument  on  the  eai^t  side  oif  Pig-Pen  run,  along^ 
sidle  line  fence,  abouit  600  feet  north  of  Aldrtoh'e  house.  It  is  on. 
line  between  the  properties  of  H.  AldJrioh  and  J.  Madden.  This 
monument  ihias  its  nontheast  and  norlthwe^  oomers  slightly 
cJhipi)ed;  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  19  —TOWN  STONE  No.  1. 
Is  a  smiall  monument  with,  diagonal  grooves,  marking  the  comer 
of  the  towns  of  Sanf  ord  and  Windsor,  Broom'e  icoumty.  New  York, 
it  is  situated  in  cleared  field,  on  north  side  of  line  fence,  and  440 
feet  easit  of  monument  No.  20.  It  is  on  lime  between  properties 
of  Patrick  P.  O'Rourke'and  H.  Aldirich.  This  monument  has  heaved 
6  inches,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  20  —  MILESTONE  10. 
Is  a  small  monument  on  the  aoutlh  side  of  tlhick  woods,  and  just 
to  the  nortih  of  an  abandbned  road.    It  is  on  line  between  the  prop- 
erties of  P,  F.  O'Rourke  and  H.  Aldrilch-    This  monumenit  was. 
found  to  be  in  good  condition  in  every  respect. 
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MONUMENT  No.  21  — HIGHWAY  STONE  1. 

Is  a  small  mounmeat  v?*hfildh  warn  originally  initeaaided  to  mark  a 
Hg-bway,  but  as  tihe  higfliway  liald  nev€ir  been  openied,  monument 
now  stands  in  a  very  thick  growth  of  biiahes,  605  feet  west  of 
momnnent  No.  20,  and  aibourt  50  f  eelt  west  of  an  old  road  whiicih  run« 
somkoBrt  from  the  oleeiring.  It  is  on  a  lime  between  the  prop- 
«tie8  of  O'Rourke  and  Lyniea  This  monument:  ha®  its  southeaist 
WMT  digfatly  •chapped,  otherwise  it  wa«  found  to  be  in  good  oon- 
<fitkm.  ' 

MONUMENT  No.  22—  MILESTONE  11. 

• 

ba  anall  monument  at  the  foot  of  a  steep  northwesterly  slope, 
1356.7  feet  east  of  monument  No.  23,  in  a  thick  open  woods  about 
%  paces  east  of  a  l&inch  maple  standing  on  line.  It  is  on  line 
toween  property  of  Oharles  Vermilia  and  Charles  Plunket.  This 
BJoanment  was  found  to  be  in  good  condition  in  every  resi)ect. 

MONUMENT  No.  23  —  HIGHWAY  STONE  1. 

Is  a  highway  monument  ob  the  wei^  sdde  of  the  east  Oascade 
Valley  road,  and  about  300  feet  north  of  Vermilia'fi  house.  It  is 
<ni  fine  between  the  property  of  Charle©  Vermilia  and  Oharles 
Plunket.    This  monument  has  heaved  5  inches,  otherwise  it  was 

found  to  be  in  good  condition. 

< 

MONUMENT  No.  24  —  HIGHWAY  STONE  2. 
I«  a  highway  monument  standing  on  the  east  side  of  the  west 
Cwcade  Valley  road,  abont  700  feet  south  of  Frazier's  house.  It 
^  on  line  between  the  property  of  Charles  Vermilia  and  John 
^^er.  This  monument  has  its  four  comers  slightly  chipped, 
<^therwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  25  —  RAILROAD  STONE  1. 

b  a  small  monument  standing  between  the  two  tracks  of  the 
^^  York,  Lake  Erie  and  Western  Railroad,  and  about  100  feet 
**e«t  of  monument  24.  This  monument  was  found  to  be  in  good 
condition  in  every  respect. 
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MONUMENT  No.  26  —  MILESTONE  12. 
Is  a  small  moBument  standing  on  the  summit  of  the  high  narrow 
ridge  between  Cascade  Valley  and  the  Susquehanna  riveff;  it  is 
abbut  500  feet  west  of  atone  quarry,  and  just  about  where  the  hill 
slopes  to  the  north.  It  is  on  line  between  the  proi)erties  of  John 
Frarier  and  G.  E.  MoCune.  This  monumen)t  wa«  found  to  be  in 
good  condition  in  every  respect. 

MONUMENT  No.  27  —  HIGHWAY  STONE  1. 
Is  a  hig'hway  monument  on  the  north  side  of  road  which  lead? 
from  Windsor  to  Lanesboro,  about  5  feet  east  from  a  large" 
chestnut.    It  is  on  line  between  the  property  of  G.  E.  McOune  and 
J.  F.  McOune.    This  monument  has  its  four  comers  slightly 
chipped,  oftherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  28  —  RAILROAD  STONE  1. 
Is  a  small  monument  standing  three  feet  west  of  the  track  of  the 
Delaware  and  Hudson  Canal  Ckxmpany's  Railroad,  and  about  200 
feet  southwest  of  C.  O.  Morse's  house.  This  monument  has  its  top 
flush  with  the  surface  of  the  roadbed,  and  has  its  noirth  side  badly 
broken  and  its  south  comers  chipped. 

MONUMENT  No.  29  —  RIVER  STONE  1. 

Is  a  small  monument  which  marks  the  intersection  of  the 
boundary  on  the  left  hand  bank  of  the  Susquehanna  river.  It 
stands  on  level  ground,  in  cleared  field  and  about  50  feet  east  of  the 
original  monument  which  stands  at  the  edge  oi  the  river  bank. 
It  is  on  line  between  the  properties  of  J.  F.  MoCune  and  N.  F.  Com- 
fort. This  monument  was  found  to  be  in  good  condition  in  every 
respect. 

MONUMENT  No.  30  —  RIVER  STONE  2. 

Is  a  small  monument  which  marks  the  intersection  of  the  bound- 
ary on  the  right  hand  bank  of  the  Susquehanna  river.  It  stands 
on  level  ground  about  20  feet  west  of  the  position  of  the  original 
monument,  no  trace  of  which  now  remains.  It  is  on  line  between 
the  properties  of  Herbert  Beebee  and  George  Pooler.  This  monu- 
ment was  found  to  be  in  good  condition  in  every  respect. 


I- 

i 
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MONUMENT  No.  31  —  HIGHWAY  STONE  2. 
Is  a  highway  monnjiiient  standing  on  the  west  «dde  of  the  road, 
OD  the  right  hand  bank  of  the  Susquehanna  river,  about  600  feet 
?onth  of  Pooler's  honae.'  It  is  on  line  between  the  properties  of 
Herbert  Beebee  and  George  Pooler.  This  monument  has  its  north- 
^M  and  southwest  comers  chipped,  otherwise  it  was  found  to  be 
in  good  condition. 

MONUMENT  No.  32  —  MILESTONE  13. 
Is  a  small  monument  standing  in  cleared  land  1,698  feet  west  of 
monument  No.  31,  and  10  feet  north  of  stone  line  fence,  and  *4 
feet  ^pest  of  worm  fence  running  northerly.  It  is  on  line  between 
Ae  properties  of  H.  Beebee  and  Q^eorge  Pooler.  This  monument 
^^  fonnd  to  be  in  good  condition  in  every  resi)ect. 

MONUMENT  No.  33  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  west  side  of  the  Oquaga 
Moontain  road^  at  the  west  end  of  a  woods  road,  which  follows  the 
line  for  a  short  distance,  on  north  edge  of  clearing,  and  about  500 
feet  north  of  A.  G.  Matthews'  house.  It  is  on  line  between  the  prop- 
erties of  H.  Beebee  and  A.  G.  Matthews.  This  monument  has  its 
corners  slightly  chipped,  otherwise  it  was  found  to  be  in  good  con- 
*lition. 

MONUMENT  No.  34  —  SECTION  STONE  1. 
Is  a  small  monument  with  diagonal  grooves,  which  marks  the 
corner  of  Hooper  patent  and  the  third  tract  in  Windsor.  It  stands 
^  a  very  steep  northely  slope  in  a  laurel  thicket  in  thick  woods, 
about  700  feet  east  of  monument  No.  35.  It  is  on  line  between  the 
t'?operties  of  A.  G.  Matthews  and  the  Pooler  estate.  This  monu- 
inent  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  35  —  MILE  STONE  14. 
U  a  small  monument  standing  on  northerly  slope,  just  south  of 
l^ite  a  steep  slope  to  the  north,  in  a  laurel  thicket  in  thick  woods, 
JM7  feet  east  from  monument  No.  36.  It  is  on  line  between  the 
Properties  of  A.  G.  Matthews  and  C.  C.  Worden.  This  monument 
^as  found  to  be  in  good  condition  in  every  respect. 
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MONUMENT  No.  36  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  on  the  southwest  side  of  a  wood  road  on 
the  summit  of  a  ridge  3,848  feet  east  of  monument  No.  38.    It  is  on 
the  property  of  Joshua  Bevens.    This  monument  was  found  to  be 
in  good  condition  in  every  respect. 

MONUMENT  No.  37  —  HIGHWAY  STONE  2. 
Is  a  highway  monument  standing  on  the  we«t  side  of  a  road  lead- 
ing from  Hickory  Grove  to  Windsor,  about  500  feet  south  of  Hax- 
ton's  house  and  about  100  feet  northwest  of  D.  S.  Mayo's  house. 
It  is  on  line  between  the  property  of  Abe  Haxton  and  Stephen 
Bevens.  This  monument  was  found  to  be  in  good  condition  in 
every  respect, 

MONUMENT  No.  38  —  MILESTONE  15  AND  TOWN  STONE. 

Is  a  small  monument  with  diagonal  grooves  standing  in  cleared 
land  under  a  worm  fence  on  west  side  of  valley  and  about  250  feet 
east  of  the  foot  of  a  steep  easterly  slope  and  557.5  feet  west  of 
monument  No.  37.  This  monument  marks  the  corner  of  the  town- 
ships of  Great  Bend  and  Oakland,  Susquehanna  county,  Pennsyl- 
vania. It  is  on  line  between  the  properties  of  Abe  Haxton  and 
Stephen  Bevens.  This  monument  has  heaved  8  inches  and  leans 
to  the  east,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  39  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  northeast  side  of  a  road, 
which  at  this  point  follows  the  boundary  line  for  a  short  distance. 
It  is  northwest  from  Locust  Hill  church  and  100  feet  east  of  small 
brook.  It  is  on  line  between  properties  of  Elias  Eighmy  and  Ad- 
dison Brush.  This  monument  has  heaved  2  inches,  otherwise  it 
was  found  to  be  in  good  condition. 

MONUMENT  NO.  40  —  MILESTONE  lj5. 
Is  a  small  monument  standing  in  a  wet  meadow  about  250  feet 
west  of  where  road  leaves  the  boundary  line  and  turns  to  the 
north,  and  672.7  feet  west  of  monument  No.  39.  It  is  on  line  be- 
tween the  properties  of  H.  E.  Brush  and  N.  W.  Stone.  This  monu- 
ment has  heaved  6  inches  and  has  its  southeast  comer  chipped, 
otherwise  it  was  found  to  be  in  good  condition. 
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MONUMENT  No.  41  —  HIGHWAY  STONE  1. 
Is  a  highway  monament  standing  on  east  side  of  wood  road  on 
northeast  slope  near  the  summit  of  the  ridge,  in  thick  woods,  4 
feet  northwest  of  blazed  maple.  It  is  on  the  property  of  Marcus 
Colrille.  This  monumen  has  heaved  2  inches  and  has  its  south- 
east comer  broken  and  northwest  comer  slightly  chipped,  other- 
vise  it  was  found  in  good  condition. 

MONUMENT  No.  42  —  HIGHWAY  STONE  2. 
Is  a  highway  monument  standing  on  south  side  of  highway  lead- 
ing from  Windsor  to  Great  Bend.    It  is  on  the  property  of  Marcus 
CoIvUIe.   This  monument  has  its  south  side  slightly  chipped,  other- 
vise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  43  —  MILESTONE  17. 
Is  a  small  monument  standing  in  cleared  field  about  forty  feet 
from  the  brow,  10  feet  south  of  line  fence,  and  about  100  feet  west 
from  bottom  of  slope,  and  369.8  feet  east  of  monument  No.  44.  It 
is  on  line  between  the  properties  of  A.  Judd  and  Marcus  Oolville. 
This  monument  has  heaved  0  inches,  otherwise  it  was  found  to 
^  in  good  condition. 

MONUMENT  No.  44  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  west  side  of  a  highway 
leading  from  Great  Bend  to  Windsor,  on  the  west  side  of  the 
^allej  and  10  feet  south  of  line  fence.  It  is  on  line  between  the 
properties  of  A.  Judd  and  Marcus  Oolville.  This  monument  has 
its  northwest  comer  and  east  edge  slightly  chipped,  otherwise  it 
wa«  found  to  be  in  good  condition. 

MONUMENT  No.  45  —  HIGHWAY  STONE  2. 
Is  a  highway  monument  standing  on  the  ea«t  side  and  at  the 
north  end  of  a  private  road  about  500  feet  north  of  the  Keldur 
honse.  It  is  on  line  between  the  property  of  Yeager  and  Keldur. 
This  monument  has  heaved  3  inches  and  has  its  southwest 
comer  slightly  chipped,  otherwise  it  was  found  to  be  in  good  con* 
£tioii« 
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MONUMENT  No.  46  —  MILESTONE  18. 
Is  a  small  monument  standing  in  a  bnsb  lot  near  the  southwest 
corner  of  a  piece  of  woods,  west  side  of  a  rocky  summit  near  the 
brow  of  a  high  steep  northwesterly  slope,  overlooking  the  valley  of 
the  east  branch  of  Trowbridge  creek.  It  is  on  line  between  the 
properties  of  G.  Andrews  and  Casey  Keldur.  Thm  monument  has 
its  west  edge  slightly  chipped,  otherwise  it  was  found  to  be  in  good 
condition. 

MONUMENT  No.  47  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  west  side  of  the  high- 
way which  follows  the  east  branch  of  Trowbridge  creek,  and  about 
300  feet  southwest  of  B.  J.  Roosa's  house.  It  is  on  line  between  the 
properties  of  B.  J.  Roosa  and  F.  Millard.  This  monument  was 
found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  48  —  HIGHWAY  STONE  2. 
Is  a  highway  monument  standing  on  the  west  side  of  the  main 
road  leading  from  Great  Bend  to  Windsor  at  its  junction  with  road 
running  easterly.  It  is  on  line  between  the  property  of  Amos 
Frank  and  Frank  Millard.  Thi's  monument  was  found  to  be  in 
good  condition  in  every  respect. 

MONUMENT  No.  49  —  MILESTONE  19. 
Is  a  small  monument  standing  on  a  very  steep  easterly  slope  in 
thick  woods,  465  feet  west  of  Trowbridge  creek,  15  feet  south- 
west of  a  15-inch  maple^  and  5  feet  northeast  of  6-inch  maple,  and 
165  feet  east  of  "Fantail  Corner,"  which  is  a  rough  monument  of 
native  rock  16  inches  high,  10  inches  wide  and  4  inches  thick,  mark- 
ing the  corner  of  six  Pennsylvania  subdivisions.  It  is  on  line  be- 
tween the  properties  of  Squire  and  Flynn.  This  monument  was 
found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  50— HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  eaM  side  of  a  private 
road,  75  ftet  south  of  Flyun's  house^  and  250  feet  ea«t  of  a  large 
bam.  It  is  on  line  between  the  properties  of  Squire  and  Flynn. 
This  monument  has  heaved  2  inches  and  has  all  its  comers 
slightly  chipped,  otherwise  it  was  found  to  be  in  good  condition. 
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MOmJMENT  No.  51  —  TOWN  STONE  1. 
Is  a  small  monoment  with  diagonal  grooves  marktng  the  comer 
of  -the  towns  of  Kirk  wood  and  Windsor,  in  Broome  connty,  New 
York.  It  stands  in  cleared  field  442.4  feet  west  of  monument  No. 
50,  and  95.9  feet  southwesterly  from  the  southwest  corner  of 
Squire's  large  bam.  It  is  on  line  between  the  properties  of  Squire 
and  Flynn.  This  monument  was  found  to  be  in  good  condition 
in  every  respect. 

MONUMENT  No.  52  —  MILESTONE  20. 
Is  a  small  monument  standing  upon  the  Susquehanna  river  flats 
€54.4  feet  east  of  monument  No.  53,  and  just  south  of  a  wire  fence. 
It  \b  on  line  between  the  properties  of  Sollen  Finn  and  G.  S.  Wil- 
cox. This  monument  has  heaved  3  inches,  otherwise  it  was 
found  to  be  m  good  condition. 

MONUMENT  No.  53  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  east  side  of  river  road  on 
right  hand  bank  of  Susquehanna  river.  It  is  256.3  feet  south  and 
142.3  feet  east  of  the  center  of  astronomical  station,  which  ie 
marked  by  a  granite  monument  buried  2^  feet  under  ground,  97.6 
feet  northwesterly  from!  the  northwesterly  comer  of  the  founda- 
tion of  the  main  part  of  Sollen  Finn's  house.  It  is  on  line  between 
the  property  of  Sollen  Finn  and  G.  S.  Wilcox.  This  monument 
was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  54  —  RAILROAD  STONE  1. 
Is  a  small  monument  standing  between  the  two  tracks  of  the 
New  York,  Lake  Erie  and  Western  Railroad.  This  monument  has 
its  top  buried  12  inches  below  the  surface  of  the  roadbed,  and  its 
oomer  slightly  chipped,  otherwise  it  was  found  to  be  in  good 
coDdttion. 

MONUMENT  No.  56  —  MILESTONE  20  3-8. 
Is  a  small  monument  standing  on  the  east  side  of  the  base  of  the 
first  latitude  stone  on  river  flats,  20  feet  east  of  the  right  hand 
bank  of  the  river,  and  60  feet  west  of  a  hickory  tree.  It  is  on  line 
between  the  proi)erty  of  John  Clyne  and  G.  S.  Wilcox.  This  monu- 
ment nms  found  to  be  in  good  condition  in  every  respect. 
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MONUMENT  No.  56  —  RAILROAD  STONE  1. 
Is  a  email  mcmxiineiit  etanding  between  the  two  tracks  of  the 
Delaware,  Lackawanna  and  Western  Railroad  and  about  200  feet 
east  of  monument  No.  37.    It  is  badly  broken  on  all  sides,  other- 
wise it  was  found  to  be  in  good  condition. 

MONUMENT  No.  57  —  HIGHWAY  STONE  2. 
Is  a  highway  monument  standing  on  west  side  of  river  road  on 
left  hand  bank  of  Susquehanna  river  about  150  feet  north,  of 
Henry  Forboss'  house.  It  is  on  line  between  the  property  of 
Henry  Forboss  and  William  Schnediker.  This  monument  ha»  its 
northeast  comer  chipped,  otherwise  it  was  found  to  be  in  good 
condition. 

MONUMENT  No.  58  —  MILESTONE  21  AND  TOWN  STONE. 
Is  a  small  monument  with  diagonal  grooves,  standing  at  the 
north  end  of  the  summit  of  the  high  ridge  between  the  Susque- 
hanna river  and  Snake  creek.  It  is  in  thick  woods,  20  feet  south- 
east of  an  18-inch  chestnut.  It  marks  the  corner  of  the  towns 
of  Great  Bend  and  Liberty,  Susquehanna  county,  Pennsylvania. 
It  is  on  line  between  the  property  of  Henry  Forboss  and  William 
Schnediker.  This  monument  was  found*  to  be  in  good  condition 
in  every  respect. 

MONUMENT  No,  59  —  HIGHWAY  STONE  1. 

Is  a  highway  monument  standing  on  the  east  side  of  a  highway^ 
which  is  now  but  little  used,  about  600  feet  east  of  Snake  creek- 
It  is  on  line  between  the  proi)eriy  of  Daniel  English  and  Fish, 
This  monument  has  heaved  2  inches,  otherwise  it  was  found  to 
be  in  good  condition. 

MONUMENT  No.  60  —  MILESTONE  22. 
Is  a  highway  monument  standing  on  the  west  side  of  the  SCont- 
po«e  and  Bingiham'tion  tamipdke,  and  aibout  300  feet  north,  of  Sulli« 
r^n's  house.  It  is  on  line  between  tlhe  property  of  Ohalker  and 
Sullivan.  This  monument  has  heaved  2  inches,  and  has  its 
northeaist  and'  southiwesit  oomers  ibaidly  dhlpped,  otherwitse  it  was 
found  (to  be  in  good'  oonditioii. 
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MONUMENT  No.  61  —  MILESTONE  2a. 
h  <a  flmaU  monumenit  sfaamding  in  <a  <^leaireid  fi'eld  an  a  gentle 
«oat)ieFfy  skfpe  300  i)eet  nordi  of  a  ^creek^  vfilDlkih.  runs  sontheaaterly, 
and  15  feet  esmt  of  tbe  east  end  o(f  line  'bfaiib  wdire  fenice,  and  fence 
running  northerly.  It  is  on  property  of  Frederick  Kanf  man.  This 
monumeftt  has  heaved  5  inches,  otherwise  it  was  fonnd  in  good  con- 
dition. 

MONUMENT  No*.  62  —  MILESTONE  24w 
h  a  amalll  monimnenif  stlaiidang  in  a  loleared!  field  In  a  shallow 
^llj,  329.7  feet  ea^t  oif  nuomnment  l^o.  63,  amd  20  feet  eoutih  of  a 
^<mn  fence.  It  ia  on  the  pioperty  of  Oharlee  Adanusi  TIMs  moniu- 
ment  has  heaved-  3  inches,  otherwise  it  was  found  to  be  in 
good  ooDfdltakm. 

j       MONUMENT  No.  63  —  HIGHWAY  STONE  1. 
Is  a  hj^ivway  moniunent  fittanddn^  on  th.e  wa^t  side  of  a  highway 
leaiding  fpom  Bnoiokdale  to  Oonkl&ng's  forks,  aibouH  800  feet  north 
<rf  Ai^Emns^  iUoiise.    It  is  on  Ijhe  piroiperty  of  Cbatrles  Adama.    This 
monmnemt  was  f  onnid  to  "be  to  good  conidfitioin  in  eveiy  pesipect. 

MONUMENT  No.  64  — MULBSTONE  25. 
b  a  small  noonnmenlt  stamdiing  on  itJhe  west  edge  of  a  swanup  and 
on  the  «a»t  edge  of  a  49niai!I  giTove,  20  feet  north  of  bai'b  ware  fence 
aadahout  1,000  feet  nodlherly  from  Woilibuir's  house.  It  is  on  line 
between  the  propentnies  of  Eugene  Wilbur  and  F.  J.  Fish.  Thi^ 
nwnument  wta«  found  to  be  in  giood  condition  in  every  respect. 

I  MONUMENT  No.  66  —  HIG^HWA  Y  STONE  1. 
Is  a  highway  monument  stanlding  on  the  west  side  of  a  highway 
featfng  fnom  Bpoofcdale  to  Bftngtomton,  aibout  15  feet  north  of 
Kne  fence.  It  is  on  line  between  the  properties  of  Eugene  Wilbur 
and  T.  J.  Fish.  Thie  monument  has  its  four  earners  chipped, 
otherwise  it  was  found  to  be  in  good  oondition. 

MONUMENT  No.  66  —  MILESTONE  26. 
Is  a  small  monnmenit  <standting  in  \lMdk  woodis,  aibout  90  feet  west 
^  west  end  of  ehort  piece  of  line  femce,  north  of  clearing  and  just 

17 
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below  t(he  tap  of  a  «<tedrp  slope,  fand  aibout  300  feet  north  of  the 
bPDfttom  of  a  deep  lUaliloiw  in  the  Toad),  "wlhiidh  ruoii^  n^rly  parallel 
wi'th  fthe  line,  3&8  feet  weat  of  the  southeast  corner  of  the  town  of 
Bmg<hamton.  It  dis  on  Mne  'between  the  properties  of  T.  J.  Fi«h 
amid  George  Buidhianan.  This  mionumenit  was  found  to  be  in  good 
comdifiotL 

MOISTUMENT  I^o.  67  —  HIGHWAY  STONE  1. 
1^  a  higihwaj  monunuent  ^dtandinig  on  south  side  of  boundiairj  line 
road,  and  j ust  where  rotad  tumis  fto  nortiheast  on-  south.  sid<e  of  worm 
fence.  It  ie  on  line  between. the  property  of  J^  Conte  and  Alpheus 
Whipple.  'This  nDonument  ha«  its  south'eai^  comer  slig<htly 
chipped,  othierwise  St  wa®  fbund  to  be  an  good  condiitionw 

MONUMENT  No.  68  —  MILEiSITDNE  27  AND  TOWN  STONE. 

Is  a  isnuall  monument  with,  diagonal  grooves!,  standing  on  south 
side  of  boundary  line  road  under  *  worm  fence,  and  197 
feet  west  off  monuanent  No.  67.  It  marksi  the  oomeris  of  the  town- 
elhdps  of  liberty  and  Sliver  Daike  ui'  8uisquehanna  county,  Penn- 
syl'vainina.  It  i«  on  line  between  the  property  of  J.  Conte  and 
Alpheus  Whipple.  This  monument  has  heaved'  6  inches,  other- 
wdise  lit  wa®  found'  to  <be  in  good  condition. 

MONUMENT  No.  69  —  HIGHWAY  STONE  1. 
I®  a  higihway  moniumient  atandang  ait  the  west  end  of  boundaa'y 
lime  iroad,  300  feet  north  of  oreek  and  250  feet  nortih  of  Coyle's 
hiou^se.  It  as  on  line  'between  the  property  of  Peter  Bnad'y  and 
Mfidhael  Ooyle.  This  monument  wais  found  to  be  in  good  oondi  tion 
in  every  respect. 

MONUMENT  No.  70  —  MILBBTONE  28. 
Is  a  highway  monuimenit  ©tanddng  aJbout  20  feet  west  of  the  west 
edige  of  a  higihway  leadiing  northerly  to  Bingihaimton,  in  tihe  corner 
of  line  fenice.  It  is  on  line  between  the  property  of  James  Ohap- 
man  and  Thomas  Mjonihan.  This  monument  has  its  southeast 
corner  .slightly  dhipped,  otflierwiee  it  was  found  to  be  in  good 
oondsiitionw 
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M9NUME]ST>  No.  71  —  MILESTONE  29. 
Is  a  «mall  monument  ^tanldin^  in  deared  land,  1,416  feet  east 
of  monument  No.  72,  upon  westerly  slope,  100  feet  west  of  the 
ammit  and  3  f  e^  nortili  of  an  old  stpne  wiall.  It  fe  on  line  between 
the  property  oi  B.  Gagen  and  Thomae  Giagen.  This  monument 
was  found  to  be  in  good  condition. 

MONUMENT  No.  72  —  HIGHWAY  STONE  1. 
Is  aMghway  monument  eltandlng  on  the  we«t  eiWe  of  a  highway 
leading  from  Brackney  to  Hawleytown;,  125  feet  «outlhjwesterly 
from  Tfajomsi6  Gagen^e  house,  and  1^415  feet  west  of  monument  No. 
•L  It  is  on  line  between  the  property  of  T.  WOteox  amd  leaac  Gage. 
^  monament  hais  its  sonltheast  icomer  islEigMily  dhdpped,  otherwise 
'"i  was  found  to  be  «tn  good  condition. 

MONUMENT  No.  73  —  MILESTONE  30. 
Ifl  a  small  monument  stanximg  in  oleared'  pai&ture  lamd,  75  feet 
^est  of  brook,  9  feet  south,  of  an  (old  lilie  stone  fence  and  875.6 
'^  east  of  monument  No.  74.  It  vs  on  the  propenty  of  T.  Monihaui. 
This  monmnent  was  found  to  haye  heaved  10  inches,  otherwise  it 
*3s  fbond  to  be  in  good'  canddtion. 

MONUMENT  Na  74  —  HIGHWIA Y  STONE  1. 
Is  a  highway  monument  standing  on  the  east  side  of  Silver  Lake 
foad  near  ctihe  northwest  "comer  of  an  ol<d  stone  foundation,  and 
ibomt  250  ifeet  sonth  of  blaciksmitih  '^hJop  standing  in  forks  of  road'. 
^t  is  on  the  property  of  ThJomas  Monihian.  This  monument  has 
^ved  8  inches,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  75  —  HIGHWAY  STONE  2. 
Is  a  higbway  monument  istanding  on  the  south  side  of  boundary 
-n^  road,  and  alt  the  point  where  it  turn®  to  /the  northeast.  It  is 
^n  line  between  the  property  of  MS'chael  Cannon  and  Frank  Oam- 
*^^w*-  ThtafimonDmenit  lha«  its  sides  idhipped,  otherwise  it  was  found 
•  *  be  in  good  K»nflitlon.    , 

MONUMENT  No.  76  — MILESTONE  31. 
la  a  highway  monument  standing  on  south  side  of  boundary  line 
•aad,  and  close  to  fence,  124  feet  east  of  where  brook  cro<*ses  the 
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road.    It  is  on  the  property  of  William  Laffey.    This  monument 
was  found  to  be  in  g^od  condition  in  every  respect. 

MONUMENT  No.  77  —  MILESTONE  32  AND  TOWN  STONE. 
Is  a  small  monument  witb  diagonal  grooves^  standing  on  the 
west  side  of  the  summit  of  the  liigh  ridge,  east  of  Choconut  valley^ 
about  75  feet  west  of  summit^  on  gentle  westerly  slope,  and  about 
60  feet  north  of  where  east  end  of  fence  turns  to  the  south.  It  ia 
on  line  between  the  property  of  William  Clarke  and  -Samnel  Lee. 
This  monument  has  its  comers 'chipped,  otherwise  it  was  found  to 
be  in  good  condition.  This  monument  marks*  the  comer  of  the 
towns  of  .Silver  Lake  and  Ohoconut,  Susquehanna  county,  Penn- 
sylvania. 

MONUMENT  No.  78  —  HIGHWAY  STONE  1. 

Is  a  highway  monument  standing  on  the  west  side  of  Choconut 
creek  road^  about  400  feet  north  of  John  Hln-ckey's  house.  It  is 
on  line  between  the  proi)erty  of  John  Hinckey  and  Ambrose  Lath- 
rope.  This  monument  was  found  to  be  in  good  condition  in  every 
respect. 

MONUMENT  No.  79  —  MILESTONE  33. 

I«  a  small  monument  standing  on  the  easterly  side  of  the  moun- 
tain west  of  the  Choconut  creek  valley,  935  feet  west  of  creek  and 
under  "  line  "  fence.  It  is  on  line  between  the  property  of  Michael 
McGraw  and  F.  Powell.  This  monument  has  heaved  6  inches, 
otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  80  —  MILESTONE  34. 
Is  a  small  monument  standing  on  rough  easterly  slope,  covered! 
with  burnt  woods,  about  80  feet  west  of  west  branch  of  small 
creek  and  about  600  feet  east  of  summit.  It  is  on  line  between  th€ 
property  of  John  Dean  and  John  Schnediker.  This  monument  wag 
f onnd  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  81  —  HIGHWAY  STONE  1. 
Is  a  highway;  monument  standing  on  the  west  side  of  a  highway 
running  northerly  and  southerly,  and  just  where  it  turns  to  th€ 
east.    It  i'^  on  the  property  of  Joshua  Underwood.    This  monumenl 
was  found  to  be  in  good  condition  in  every  respect. 
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MONUMENT  No.  82  —  MILESTONE  35. 
Is  a  small  monxim^iit  standing  in  a  cleared  field  at  the  top  of  a 
Sleep  blnfiP  sloping  southeasterly  in  comer  of  worm  fence  and  on 
tlie  west  side  of  the  road  leading  to  Thomas  Dean's  residence.  It 
iawi  line  betweei  the  property  of  Waffles  and  Dean.  This  monu- 
aieat  was  fonnd  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  83  —  HIGHWAY  STONE  1. 
Ib  a  highway  monument  standing  on  the  west  side  of  a  private 
md  which  runs  southerly  from  Tracey  creek  road,  and  about  800 
*^  southwesterly  from  Eggleston's  residence  and  alongside  line 
•eQce.  It  is  on  line  'between  the  property  of  Efegle^ton  and  Weed. 
Hiis  iiH)nument  has  heaved  two  inches,  has  its  east  side  broken 
and  all  comers  chipped. 

MONUMENT  No.  84  —  MILESTONE  3d. 

Is  a  small  monument  standing  in  an  extensive  briar  patch  on 

krel  ground,  309  feet  west  of  monument  No.  83  and  4  feet  north 

^Hine  fence.     It  is  on  line  between  the  property  of  Eggleston  and 

^Veed.   Thifi  monument  was  found  to  be  in  good  condition  in  every 

respect. 

MONUMENT  No.  85  — MILESTONE  37.         • 

U  a  small  monument  standing  on  a  westerly  slope  in  south  edge 

'f  thick  woods,  300  feet  east  of  a  deep  ravine  and  1,028  feet  east 

^^  monument  No.  86.    It  is  on  line  between  the  property  of  Jinks 

2Dd  Crimmins.    This  monument  was  found  to  be  in  good  condition 

^^  every  respect. 

MONUMENT  No.  86  — HIOHWAY  STONE  L 
Is  a  highway  monument  standing  on  the  west  side  of  a  highway 
^^ading  fpom  Little  Meadows  to  Apalachin,  about  900  feet  north  of 
'  ^tanins's  residence.  It  is  on  line  between  the  property  of  Jinks 
iiidCrimnrins.  This  monument  was  found  to  be  in  good  conflition 
^Q  every  respect. 

MONUMENT  No.  87  —  COUNTY  STONE  1. 
Is  a  Bmall  monument  with  diagonal  grooves,  marking  the  comer 
^'  Broome  and  Tioga  counties.  New  York.    It  stands^  on  a  gentle 
^t«terly  slope  809.6  feet  east  of  monument  No.  88,  and  about  1,600 
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feet  west  of  summit  of  ridge  in  an  open  "field  under  a  stump  fence 
running  north  and  south,  about  6  feet  south  of  line  fence  and 
about  forty  feet  -south  of  large  stone  pile.  It  is  on  line  between  the 
property  of  Jinks  and  Borden.  This  monument  has  heaved  5 
inches,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  88  — MILESTONE  38. 
Is  a  small  monument  standing  on  westerly  slope  on  the  east  side 
of  an  abandoned  wood  road  and  near  northeast  comer  of  a  clearinji 
809.6  feet  west  of  monument  No.  87,  and  5  feet  north  of  line 
fence.  It  is  on  line  between  the  property  of  Jinks  and  Borden. 
This  monument  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  89  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  at  the  east  end  of  road,  norrh- 
easl  of  the  village  of  Little  Meadows,  about  100  feet  east  of  Bow- 
den^s  line,  and  56  paces  east  of  the  southeast  corner  of  Bow- 
den's  bam.  It  is  on  line  between  the  property  of  Bowden  and  Bor- 
den. This  monument  hae  its  four  corners  chipped,^  otherwise  it  was 
found  to  be  in  good  condition. 

MONUMENT  No,  90  — MILESTONE  39. 
Is  a  highway  monument  standing  on  the  south  side  of  fence  on 
south  side  of  boundary  line  road  opposite  the  residence  of  Albert 
Card  and  40'  feet  west  of  where  boundary  line  is  crossed  by 
Jones'  creek.  It  is  on  line  between  the  property  of  Albert  Card  and 
S.  A.  Pitchard.  This  monument  was  found  to  be  in  good  condition 
in  every  respect. 

MONtTMENT  No.  91  —  HIOHWAY  STONE  1. 
Is  a  highway  monument  standing  on  north  side  of  boundary  line 
road  and  about  75  feet  east  of  where  it  forks.    It  is  on  line  be- 
tween the  property  of  Duell  and  Pitchard.    This  monument  has 
heaved  5  inches,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  92  —  MILESTONE  39^. 
Is  atsmall  monument  standing  on  westerly  slope  on  south  side  of 
board  fence.    It  is  in  the  meridian  of  astronomical  station,  Little 
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Meadows,  2.41  feet  south  of  the  center  of  the  station,  and  about 
75  feet  east  of  Jones'  eref k.  It  is  on  line  between  the  property  of 
Duell  and  Pitchard.  This  monument  has  heaved  3  inches^  otherwise 
it  waa  found  to  be  in  good  condition. 

MONUMENT  No.  93  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  east  side  of  a  highway 
leading  from  Little  Meadows  to  Apalachin,  opi)osite  the  residence 
of  D.  Holland.  *  It  is  on  the  property  of  John  Giles.  This  monument 
hag  its  southeast  corner  chipped,  otherwise  it  was  found  to  be  in 
good  condition. 

MONUMENT  No.  94  —  MILESTONE  40  AND  COUNTY  STONE  1. 
Is  a  small  monument  with  diagonal  grooves,  standing  on  a  steep 
northerly  slope,  in  the  northeast  corner  of  a  piece  of  woods  just 
west  of  the  summit  of  the  north  end  of  the  ridge  west  of  Apaliachin 
freek  and  at  the  west  end  of  a  line  fence.  It  marks  the  corner  of 
Swquehanna  and  Bradford  counties,  Pennsylvania.  It  is  on  line 
Ijetween  the  property  of  Hall  and  Holland.  This  monument  was 
found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  95  —  HIGHWAY  STONE  1 
Is  a  highway  monumient  standing  on  the  northwest  side  of  a   • 
Ughway  1,000  feet  north  of  Mayhew's  house.    It  is  on  line  between 
the  property  of  P.  Mayhew  and  Phoebe  Stockwell.    This  monu- 
nient  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  Na  96  —  MILETSONE  41. 
Is  a  small  monument  standing  in  a  cove  on  the  north  side  of  a 
ridge  near  the  foot  of  a  steep  northerly  slope  at  the  northeast  cor- 
i^  of  a  clearing  and  6  feet  south  of  an  old  stone  wall.  It  is  on 
Kne  between  the  property  of  Noteman  and  Keeler.  This  monu- 
flient  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  97  —  MILESTONE  42. 
Is  a  small  monument  standing  on  level  ground,  1,150  feet  east  of 
the  summit  of  a  ridge  and  about  1,448  feet  east  of  monument  No. 
^  and  just  to  the  north  of  line  fence.    It  is  on  line  between  the 
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property  of  Alexander  Giles  and  Clarence  Corbin.   This  monument 
was  found  to  have  been  broken  off  2^  feet  ^om  the  top. 

MONUMENT  No.  98  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  west  side  of  a  highway 
leading  to  Owego,  at  the  northeast  comer  of  an  apple  orchard 
and  400  feet  south  of  Alexander  Giles'  house.  It  is  on  line  between 
the  property  of  Alexaaider  G41e8  and  Clarence  Corbin.  This  mionu- 
ment  has  heaved  2  inches,  otherwise  it  was  found  to  be  in  good 
condition.     . 

MONUMENT  No.  99  —  MILESTONE  43. 

Is  a  highway  monument  standing  on  the  west  side  of  Owego 
and  Milford  turnpike,  alt  its  intersectiom  with  Prince's  Hollow 
road.  It  is  on  line  between  the  property  of  Harrington  and  Col- 
bum.  This  monument  was  found  to  be  in  good  condition  in  every 
respect. 

MONUMENT  No.  100  —  MILESTONE  44. 

Is  a  highway  monument  standing  on  a  steep  easterly  slope  120 
feet  west  of  blrook,  15  feet  east  of  road  and  2  feet  north  of  line 
fence.  It  is  on  the  property  of  A.  R.  Giflford'.  This  monument  has 
heaved  9  inches,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  101  —  MILESOWNE  45. 
Is  a  highway  mjonument  standing  on  west  side  of  road  leading 
from  Cadiz  postoflQce  to  Montrose  turnpike  on  top  of  summit  of 
ridge  overlooking  the  valley  of  Babcock  creek,  about  500  feet 
north  of  Holmes'  house  and  near  the  most  southerly  of  four  small* 
maples  standing  on  the  west  side  of  the  road'.  It  is  on  property  of 
Thomas  Holmes.  This  monument  has  heaved  3  inches,  other- 
wise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  102  —  HIGHWAY  STONE  1. 

Is  a  highway  monument  standing  on  the  west  side  of  the  road 
which  follows  the  valley  of  Babcock  creek.  It  is  on  line  between 
the  property  of  Ore  Brown  and  F.  C.  Waite.  This  monument  has 
its  northeast  comer  slightly  chipped,  otherwise  it  wa-s  found  to  be 
in  good  condition. 
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MONUMENT  No.  103  —  MILESTONE  46,  TOWN  STONE  1. 

Is  a  highway  monument  standii^  on  the  west  side  o«f  a  highway 
leading  from  Waite's  settlement  to  Owego,  and  Ju»t  eoutli  of  a 
sluiceway  whioh  crosses  the  road ;  it  marks  the  comer  of  the  town- 
Rhips  of  Wlarren  and)  fWindiham,  Pradlfcmi  county,  Peam-sylTania. 
It  is  on  line  between  the  paxypenty  o(f  Mrs.  A.  Brown  and  Amos 
Condon.  This  monument  has  (heaved  2  infches  andf  has  its  east 
cornere-dhipped,  otihlerwi«e  lit  was  tfounid  to  be  in  good  oonditian- 

MONUMENT  No.  104  —  HiaHIWIA*  STONE  1. 
Is  a  highway  monument  €rtandlng  on  the  west  side  of  a  higihway 
leading  ta  Ow^oi,  ahout  200  feet  northi  of  the  summit  of  a  ridge. 
ItiBon  line  (between  the  property  oif  Mrs.  A.  Brown  and  Amos  Oon- 
4)n.  TtoB  monfumenit  was  found  to  'be  in  good  condlition  in  every 
respect. 

MONTUMEaST  No.  105  —  HIGHT\\\T  -STONE  ^ 
I«  a  highway  monument  standing  on  the  we«t  "side  of  a  highway 
leafing  ftwn  Cliff  Miairket  to  Owego,  albout  200  feet  «outh  of  Walter 
CHJ^i  house^  and  just  where  noad  'tuTUis  efti'aTply.  It  is  on  line 
^^c^tween  the  .property  of  Jerry  Waite  an)d  Anson  White.  This 
loonmnen^  'has  its  southwest  comer  »dhipped,  otherwiBe  it  was  faund 
to  be  in  good  conditiouu 

MONUMENT  No.  100  —  MILESTONE  47. 
Is  a  smaill  monumenit  etamddn^  in  an  open  field  on  level  ground 
jnst  soath  of  line  fence,  3  paoes  ea'st  of  fenjce  running  south- 
erly and  600  feet  west  of  monument  No,  105.  It  is  on  line  be^ 
♦veen  the  property  of  Jerry  Waate  and  Aiuson  White.  This  monu- 
^ttt  was  found  to  be  in  good  oondi  tion  in  every  respect. 

MONUMENT  ^o.  107  —  HIGHWAY  STONE  1. 
hj  a  highway  monument  is^tamidlilng  on  the  west  side  of  a  highway 
'>n  steep  easterly  slope,  and  about  150  feet  northeast  of  Waite's 
^**ni.  It  is  on  ipropeorty  of  George  Waite.  This  monument  has 
it«  cornefis  aligihtly  >dhapped,  otiherwiee  it  was  found  to  be  in  good 
<^<»Dditian.     " 
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iMjONUMfeOT:  N^  108  —  MIIiESTONE  48. 
Is  a  smiail  monimijeiit  srtiaiiidiiig  on  an  eaisrterlj  slope  in  partial 
clearing  in  thick  brushy  about  125  feet  east  of  woods,  about  200 
feet  west  of  Walter  Tripp's  bouse,  175  (feet  wedt  of  brook  and  2,356 
feeJt  eaifi^t  of  moniumen/t  No.  100.  It  is  on  Mne  between  the  prop- 
erty of  fVedi  OlmiS'tead'  amd'  Thoanas  LrynchL  This  mionnment  has 
heaved  3  inches,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  109  —  HIGHWAY  STONE  1. 
Is  a  highway  nuonument  stan;<Mng  on  th^e  west  side  of  a  highway 
leading  -from  Lindemi  to  Waverly,  about  300  feet  north  of  01m- 
etead'^fi  housa  It  is  on  line  nt)etween  iihe  property  of  Fred'  Olm- 
steaid  and  Thomas  Lynidh.  This  moniument  wais  found  to  be  in 
good  oondMon  in  every  reapeat. 

MONUMENT  No.  110  —  MILESTONE  49. 
Is  a  ismaiH  monument  sfcandling  about  3,000  feet  west  of  monu- 
ment No.  109,  in  thick  wood's,  at  the  nortiheasteriy  edge  of  the  level 
sumonit  of  the  ridge  eajst  of  Wapposening  valley,  a4)Out  400  feet 
west  of  iclearing,  6  paices  morth  of  woods  road,  3  paioee  east  of  feirge 
dhesrtnut.  It  is  on  line  between  the  property  of  Jame»  Olmatead 
and  Isaialh  Eeynlolds.  This  mon>ument  was  found  to  be  in  good 
condiition  in  every  respect. 

MONUMENT  No.  Ill  —  MIILBaSTONE  50. 
Is  a  liaghiway  monument  standAng  on  the  south  side  of  boundary 
line  iToiad,  idose  to  a  etone  wall,  and  aibout  90  feet  south  of  a  barn. 
It  Is  on  line  beftween  the  property  of  James  Morey  and  Robert 
Howell.  IThiis  monument  was  found!  to  be  in  good<  ^condition  in 
every  respect 

I  MONUMENT  No.  112  —  HIGH Wu\Y  STONE  1. 
Is  a  high.way  monument  istanding  on  south  side  of  bouiodaTy  line 
road  at  its  jundion  with  road  leading  south,  of  Raysville.  It  is 
on  line  between  (the  property  of  Jame®  Mlorey  and  Robert  Howell. 
Thils  monument  was  foun'&  to  be  in  good  condition  in  every  re- 
spect. 
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MONUMENT  No.  113  —  HIGHWAY  STONE  2. 
I9a  Ingbway  momiment  Btandfing  on  the  north  aide  o»f  boundary 
ilne  road  at  junction  with  road  running  north  along  the  east  hank 
i^  Wappasening  creek  and  about  75  feet  southiwest  of  J.  H.  Morey's 
liooee.  It  is  on  line  between  tlie  (property  of  James  Morey  and 
Robert  Howell.  TMs  monnnnent  has  its  comerB  cMpped,  otherwise 
''  vBfl  found  to  be  in  good'  <Dondi tioni 

MOOSrUMENT  No.  114  —  MILESTONE  51. 
Is  a  smiali  monumient  istandlng  on  the  easterly  gilope  of  the  ridge 
Test  of  Wappasening  vajlley,  2,000  feet  ea«t  of  the  suimnit,  on  the 
^^h  edge  of  wood^,  and  albouit  600  feet  north  of  a  roald)  which 
niflg  parallel  with  'the  boundary  line  towaird«s  the  we»t,  and-  at  thi's 
point  turns  to  the  south,  and  just  north  of  line  fence.  It  is  on  line 
i)etveen  the  property  ot  I^nk  Briggs  and  Cliniton  Johnjson.  This 
aonument  was  found  to  be  in  good  icondition  in  every  respect. 

MONUMENT  No.  115  —  HIGHWAY  STONE  1. 
h  a  highway  monument  ^tandling  on  rthe  east  side  of  a  highway, 
^^ading  from  Niidh<»ls  to  Rome,  anid  aibout  300  feet  north  of  Barnes' 
**«Wenca    This  monizment  'has  its  northwest  and  somthwest  cor- 
L^  chipped,  otherwise  it  was  found  to  ibe  in  good  condition. 

MONUMENT  No.  116  —  MILESTONE  52  AJ^D  TOWN  STONE  1. 
l3  a  snail  monument,  with  diagonal  grooves,  standing  about 
-alf  way  up  the  low  bluff,  east  of  Little  Wappasening  creek, 
^".75  feet  east  of  monument  No.  117.  It  marks  tiie  corner  of  the 
ovnrfiipg  of  Windham  and  Litdhfleld,  Bradford  county,  Penn- 
7l^imL  It  iis  on  Mne  between  the  property  of  Scott  Bennett  and 
'^'>lukson  Bogens.  This  mon^ument  has  heaved  4  inches,  other- 
^'^  it  was  found  to  be  in  good  icondition. 

MONUMENT  No.  117  —  HIGfflTVW^^Y  STONE  1. 
Is  a  highway  monument  standing  on  the  west  side  of  the  road  run- 
•  ag along  the  west  bank  of  Little  Wappasening  creek  and  about  50 
'^northeast  of  Johnson  Rogers'  house.  It  is  on  line  between  the 
.^*perty  of  Scott  Bennett  and  Johnson  Rogers.  This  monument 
'W  it«  top  2  in<ohes  above  the  ground,  otherwise  it  was  found 
"  ^  in  good  condition. 
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MONUMENT  No.  H8  —  HIGBQWAY  STONE  2l 

Is  a  Wgihwaiy  moniwiien't  standintg  on  tJhe  west  «ide  of  the  road, 
wfhi'db  follows  the  left  bank  oif  Little  Wappaeening  oreek  northerly 
into  Nicholis,  and  alboult  300  feet  nortfheast  of  Mrs.  Lee's  house.  It 
is  on  line  ibetween  tlie  propenty  of  Mr?.  Lee  and  Johnjson  Rogers. 
Thlis  moniiimen't  has  it«  'oomens  broken,  otherwise  it  was  found  to 
be  in  good  condition^ 

MONUMENT  No.  .110  — MILESTONE  53. 

Is  a  ^nnall  monument  standing  unider  a  stunKp  fenice  in*  -cleared 
land,  upon  high  ground,  which  is  nearly  levels  and  northwest  of 
the  west  "branch  of  Little  Wappjasening  creek,  3,302  feet  east  of 
mlonumen/t  No.  120.  It  dis  oni  line  between  the  ^pipoperty  of  Piatt 
Hunt  and  Zind  Goodteell.  This  monument  has  heaved  6  inches, 
otherwise  it  was  found  to  be  in  good  toondition. 

MONUMENT  No.  120  —  HIGHWAY  STONE  1. 

Is  a  highway  monument  standing  at  the  east  end  of  an  aban- 
doned boundary  line  road  and  on  its  south  side,  6  feet  north  of 
stump  fence.  This  monument  was  found  to  be  in  good  condition 
in  every  respect. 

MONUMENT  No.  121  —  MILESTONE  54. 

Is  a  highway  monument  standing  on  the  south  side  of  an  aban- 
doned  boundary  line  road,  at  the  north  end  of  stone  fence.  It  is 
on  the  property  of  C.  Ellis.  This  monument  has  heaved  1 
inches,  leans  slightly  to  the  north  and  has  its  southeast  cornei 
chipped,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  122  —  HIGHWAY  STONE  1. 

Is  a  highway  monument  standing  at  the  west  end  of  boundary 
line  road,  at  its  junction  with  a  road  running  northerly  and  south 
eriy,  640  feet  west  of  monument  No.  121.  It  is  on  property  of  C 
Ellis.  This  monument  was  found  to  be  in  good  condition  in  ever; 
respect. 
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MONUMENT  No.  123  —  MILESTONE  55. 
Is  a  small  monument  standing  upon  a  southerly  slope,  under 
fence,  about  90  feet  southwest  of  barn,  and  about  100 .  feet 
east  of  the  point  at  wluch  a  short  piece  of  the  boundary  line  road 
turnfi  toward  the  northeast.  It  is  on  line  between  the  property  of 
A.  D.  Chandler  and  George  Stauff.  This  monument  was  found  to 
be  in  ?ood  condition,  in  every  respect. 

MONUMENT  No.  124  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  at  the  west  end  of  a  short 
piece  of  boundary  line  road,  just  where  it  turns  to  the  southwest, 
^bcfot  300  feet  west  of  George  Stauff's  house.  It  is  on  line  between 
the  property  of  A.  D.  Chandler  and  George  Stauff.  This  monu- 
ment has  its  edges  chipped,  otherwise  it  was  found  to  be  in  good 
condition. 

MONUMENT  No.  126  —  HIGHWAY  STONE  2. 
Is  a  small  monument  standing  in  a  cleared  field  on  the  summit 
of  a  high  ridge  overlooking  the  Susquehanna  valley,  15  feet 
north  of  line  fence.  It  is  on  tlie  property  of  A.  Parks.  This  monu- 
ment has  its  north  side  antl  east  side  bady  chipped  and  has  heaved 
3  inchefl,  otherwise  it  was  ifound  to  be  in  good'  cond&tion. 

MONUMENT  No.  126  — HIGHWAY  STONE  3. 
Is  a  highway  monument  standing  at  the  east  end  of  boundary 
Hue  road  about  where  it  turns  southeasterly,  about  90  feet 
northeasterly  of  the  northeast  corner  of  the  porch  of  Parks'  resi- 
dence^ an^  about  28  feet  .west  of  Parks'  carriagehouse. 
It  is  on  the  property  of  A.  Parks.  This  monument  was  found  to  be 
in  good  condition  in  etery  respect. 

MONUMENT  No.  127  —  MILESTONE  56. 
Is  a  small  monument  standing  a  little  to  the  north  of  the  center 
<rf  the  road,  which  follows  the  boundary  line.  It  is  12.75  feet  south 
erf  line  fence  on  north  "side  of  the  road,  north  60  degrees,  west  49.5 
feet  from  the  most  westerly  of  three  apple  trees  of  about  twenty 
jears'  growth,  standing  on  the  south  side  of  a  road,  and  north  70 
d^rees,  east  46.9  feet  of  an  apple  tree  of  about  five  years'  growth, 
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1,090  feet  east  of  monument  No.  128  and  348.25  feet  west  of  monu- 
ment No.  126.    It  is  on  the  property  of  A.  Parks.    This  monument 

* 

has  its  top  3  inches  below  the  surface  of  the  road,  and  has  its 
south  end  broken,  otherwise  it  was  found  tq  be  in  good  condition. 

MONUMENT  No.  128  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  west  side  of  the  river 
road  on  the  left  hand  bank  of  the  Susquehanna  river,  in  front  of  a 
cemetery  and  at  the  west  end  of  boundary  line  road.  It  is  on  the 
property  of  A.  Parks.  This  monument  was  found  to  be  in  good  con- 
dition in  every  respect. 

MONUMENT  No.  129  —  RIVER  STONE  1. 
Is  a  small  monument  standing  on  the  river  flats  about  thirty  feet 
east  of  the  left  hand  bank  of  the  Susquehanna  river,  in  cleared  field 
and  under  a  barb  wire  fence.  It  is  on  line  'between  the  property-  of 
Mercum  Parks  and  Albrans  Parks.  This  monument  has  its  north 
side  chipped,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  130  —  RIVER  STONE  2. 
Is  a  small  monument  standing  on  high  ground,  about  50  feet 
west  of  the  right-hand  hank  off  the  Susque'hannia  river,  a  Kttle  to 
the  west  o<f  the  north  end  of  riiver  road,  albout  50  feet  north  of 
Sdilais  Cook's  houise,  and  4  feet  south  of  line  tfenoe.  It  is  ott  line 
between  the  projxerty  o»f  HiW  amd  Cook.  This  monument  waa 
found  to  be  in  good  condition  in  every  respect. 

MONTJMENT  No.  131  —  MILElSTONE  57. 
Is  a  small  monument  standing  in  a  cleared'  field  on  rgjling  ground 
close  to  the  north  side  of  line  fenice,  about  2,175  feet  west  of  monu- 
ment No.  130,  and  60  feet  west  ptf  18-inctf  oak  -s-tanding  on  line. 
It  is  on  line  between  the  property  of  Hilll  arid  Woloott.  This 
monuflnent  was  found  to  be  in  good  (condition,  in  every  respect. 

MONUMENT  No.  132  —  RAILROAD  STONE  1. 

Is  a  small  monument  standing  three  feet  eaint  of  the  Southern 
Centnal  railroad  traiek  on  south  edge  oif  clearing.  This  monument 
has  its  comers  shipped,  otherwise  it  was  found  to  be  in  good  con- 
dition. 


State  Engineer  and  Surveyor.  271 

MONUMENT  No.  133  —  HIGHWAY  STONE  1. 
I6  a  b^gihway  moaimient  staoldSng  an  the  east  £ide  of  a  Mgthwaj 
leading  from  Elliaoo  to  Wavertly,  15  feet  north,  of  line  fence.  It 
is  on  line  ^between  the  iproperty  of  Woodruflf  and  WiillkinBon;.  Thi« 
monoment  has  its  eomera  >slightly  chiipiped^  oitherwise  it  was  fonnd 
to  be  in  good  condfition. 

MONUMENT  Na  1^  —  MlijBSTONE  58. 
Is  a  €DnaM  mion<mnent  standlinig  nipon  the  ^eep  west  slope  of  a 
aarrow  gravel  ridge  in  cleared  field,  oibout  1,550  feet  ea»t  of  monw- 
ment  No.  135,  30  feet  ea«t  W  a  wild  dherry,  atanding  on  nortli  «ide 
of  line  fence,  and  165  feet  ©ast  of  a  rough  stone  monjument,  with 
a  cross  npo]>  its  top,  wihich  marks  the  comer  of  the  subdivision 
of  the  Douglajss  uMitasry  patent.  It  is  on  line  between  the  prop- 
erty of  Woodruff  and  WiiU'Mnsonu  This  monxiimient  wa®  ifound  to 
be  in  good  condition  in  ©very  respect 

MONUMENT  No.  135  —  HIGHWAY  STONE  1. 
Is  a  higliwiay  monument  -standling  ooi  the  west  side  of  a  higihwiaiy 
leading  from  Sayre  to  Owego,  15  feet  west  of  sluiceway.  It  is  on 
line  between  the  property  of  J.  Bonnell  and  CBiiarles  Smith.  This 
monument  has  its  northeast  comer  cMpped,  otherwise  i)t  was  found 
to  be  in  good  condition. 

MONUMENT  No.  Iia6  —  RAILROAD  STONE  1. 
Is  a  small  monument  standing  between  the  two  tracks  of  the 
Delaware,  Lackawanna  and  Western  railroad,  on  a  ihigh  embank- 
ment aftxmt  400  feet  west  of  a  'Cu't,  and  «lightly  ea»t  of  a  small  creek 
nmning  northerly  and  southerly.  This  monument  is  broken  off 
one  foot  from  the  top. 

MONUMENT  No.  137  —  MILESTONE  59. 
Is  a  snuall  monimnent  ertanding  in  an  open,  cultivated  fields  about 
100  feet  north  of  the  thigh  emibankment  of  the  Delaware,  Lacka- 
ipanna  and  Western  railroad,  and  about  70  feet  east  of  the  Geneva, 
Ithaca  and  Sayre  railroad.  This  monument  has  its  northeast  and 
wntheast  oomeps  sligQitly  chipped,  otherwise  it  was  found  to  be 
'^  good  condition.  . 
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MONUMENT  No.  138  —  RAILROAD  STONE  1. 

Is  a  small  maniuiment  stanxMng  between  the  two  easterly  tracks 
(rf  the  Geneva,  Ithaca  and'  Sajre  railroad,  and*  about  150  feet  north 
olf  the  Delaware,  Lackawanna  and  We6rt:em  railroad  cross-ing.  This 
nnonument  has  its  north  sid'e  sllgfhtly  chipped  and  its  top  flush,  with 
th.e  fiurfciice  of  the  ground',  otherwi-se  it  was  found  to  be  in  good 
condition. 

MONUMENT  No.  139  —  HIGHiWAY  STONE  1. 

I«  a  highway  monument  (Standing  on  the  west  side  of  Spring 
fiftreet,  in  the  village  of  Sayre,  along  the  east  side  of  a  board  walk, 
30  feet  flouth  of  Oonnell's  grocery  store.  It  is  on  the  propertj 
of  Oonnell.  This  monument  has  its  southwesrt:  corner  slightly 
dhipiped,  otherwise  it  wa®  found  to  be  in  good  condition. 

MONUMJENT  Ntoi.  140  —  IBAILHOAD  STONE  2. 

Ifi  a  small  monument  standing  .between  the  two  main  tracks  of 
the  Lehigh  Valley  railroad,  and  about  800  feet  north  of  the  Dela- 
ware, Laickawanna  and  Western  railroad  crossing^  and  71  paces 
north  of  watering  pipe.  This  monument  bas  heaved  two  inches 
and  has  its  oorners  slightly  chippedy  otherwiee  it  was  found  to  be 
in  goiod  icondition.    <  , 

MONUMENT  No.  141 — HIGHWAY  STONE  2. 

Is  a  higbway  monument  standing  on  the  ea»t  side  of  Wilcox 
avenue,  in  the  village  of  Waverly,  abont  150  feet  south  of  Doyle 
fittreet,  and  10  feet  west  of  fence.  It  is  on  line  between  the  prop- 
lerty  of  Frank  Hart  and  Mrs.  MlcCarthy.  This  mionument  has  all 
its  oorners  cihippedl,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  142  —  HIGHWAY  STONE  3. 

Is  a  highway  monument  standing  on  the  west  side  of  Henry 
istreet,  in  the  village  of  Waverly,  about  200  feet  south  of  Erie  street 
and  10  feet  east  of  fenice.  It  is  on  the  property  of  Mrs.  Noonan. 
This  monument  has  its  east  side  slightly  c)Miyped,  otherwise  it  was 
found  to  be  in  good  condition. 
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MOIN^UME^T  iNo.  143  —  HIGHWL\iY  STONE  4. 
Is  a  highway  monument  ^stian^ng  on  the  west  side  of  Fennsyl- 
Tania  aveaue,  in  the  village  of  Waverly,  150  feet  south  of  bridge 
orer  the  EJrie  railroaid  traicks  and  10  feet  ea-^t  of  fences,  It  is  on 
the  property  of  P.  R.  iVtley.  This  monument  was  found  to  be  in 
good  condition  in  every  respect 

MONUMENT  No.  144  —  MILESTONE  60. 
Is  a  fimall  monument  standing  in  the  rear  end  of  a  gawien,  w^hich 
fnmts  north  on  Railroad  avenue,  in  ttie  village  of  Waverly,  about 
210  feet  east  of  Fulton  street.  It  is  on  the  property  of  Mrs.  Kin- 
ney. This  monument  was  found  to  be  in  good  condition  in  every 
respect. 

MONUMENT  No.  145  —  HIGHWAY  STONE  1. 
Is  a  higbway  monimient  ,standinig  on  the  east  side  of  Fulton 
street,  in  the  village  of  Waverly,.  150  feet  south  of  the  Erie  rail- 
road traxikSy  10  feet  west  of  the  eoutlheast  comer  of  Genung's  sash 
and  blind  factory.  It  is  on  the  property  of  Genung.  Thits  monu- 
nient  has  its  southeast  K3omer  slightly  lohipped,  otherwise  it  was 
found  to  the  in  good  condition. 

MONUMENT  N^.  146  —  HIGHWIAY  .STONE  2. 

Is  a  highway  monument  istanding  on  the  east  side  of  Loder 
street,  in  the  village  of  Waiverly,  16  feet  weet  of  the  Erie  House 
and  100  feet  soutih  of  the  Ehie  railroad  This  monument  has  its 
€dge8  slightly  chipped,  otherwise  it  was  found  to  be  in  good  con- 
ation, 

MONUMENT  No.  147  —  HIGHWAY  STONE  3. 

Is  a  highway  monument  standing  on  the  top  of  cut  of  the  Erie 
railroad,  at  south  end,  and  5  feet  east  of  bridge  crossing  Ohemung 
street,  in  the  village  of  Waverly,  and  near  a  P.  C.  It  is  on  the  prop- 
erty of  the  Erie  railroad.  This  monument  has  its  corners  and  edges 
<?bipped,  otherwise  it  was  found  in  good  condition. 

MONUMENT  No.  148  —  HIGHWAY  STONE  4. 
Is  a  highway  monument  standing  on  the  south  side  of  Bradford 
street  in  the  village  of  Waverly,  just  south  of  wire  fence  and  about 

18 
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390  feet  east  of  monument  No.  140.  It  is  on  line  between  the  prop- 
erty of  the  Erie  railroad  and  the  Delaware,  Lackawanna  and  West- 
ern railroad.  This  monument  was  found  to  be  in  good  condition 
in  every  respect. 

MONUMENT  No.  149  —  RAILROAD  STONE  1. 
Is  a  small  monument  standing  between  the  two  tracks  of  the 
Delaware,   Lackawanna   and  Western   railroad,   about   60    feet 
northwest  from  the  northwest  corner  of  Gaff's  icehouse.   This  mon- 
ument has  heaved  4  inches  and  is  badly  broken. 

MONUMENT  No.  150  —  SPANISH  HILLS  MONUMENT. 
Is  a  highway  monument  standing  on  a  >small  knoll,  extending 
northerly  from  the  Spanish  Hills,  60  feet  south  of  cut  on  Delaware, 
Lackawanna  and  Western  railroad,  and  15  feet  east  of  the  old 
Spanish  Hills  monument,  which  is  set  at  60  3-4  miles.  It  ii9  on  the 
property  of  the  Delaware,  Lackawanna  and  Western  railroad.  This 
monument  has  its  corners  slightly  chipped,  otherwise  it  was  found 
to  be  in  good  condition. 

MONUMENT  No.  151  —  MILESTONE  60  7-8. 
Is  a  small  monument  standing  upon  the  river  flats  about  50 
feet  south  of  the  high  embankment  of  the  Delaware,  Lackawanna 
and  Western  railroad,  at  the  east  end  of  the  river  bridge,  and 
about  25  feet  east  of  the  left  hand  bank  of  the  Chemung 
river.  It  is  on  the  property  of  the  Delaware,  Lackawanna  and 
Western  railroad.  This  monument  has  its  corners  slightly  chipped, 
otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  152  —  MILESTONE  61. 
Is  a  small  monument  standing  on  the  right  hand  bank  of  the 
Chemung  river,  at  the  foot  of  the  slope  of  a  high  embankment  of 
the  Delaware,  Lackawanna  and  Western  railroad.  It  is  buried 
under  a  pile  of  loose  rock,  which  has  been  used  to  strengthen  the 
embankment.  It  is  21.1  feet  south  of  the  west  abutment  of  the 
Delaware,  Lackawanna  and  Western  railroad  bridge,  and  in  line 
with  a  point  6  inches  east  of  the  face  of  the  abutment  above  the 
bridge  seat.  This  monument  was  found  to  be  in  good  condition  in 
every  reject. 
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MONUMENT  No.  153  —  RAILROAD  STONE  1. 
Is  a  small  monument  standing  between  two  tracks  of  the  Dela- 
ware, Lackawanna  and  Western  railroad,  on  the  high  embankment 
west  of  the  Chemung  river,  294.9  feet  west  of  the  face  of  west 
abutment  of  river  bridge.  This  monument  was  found  to  be  in  good 
condition  in  every  respect. 

MONUMENT  No.  154  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  west  side  of  a  highway 
leading  westerly  from  the  village  of  Waverly,  about  300  feet  north 
of  the  Delaware,  Lackawanna  and  Western  railroad,  in  corner  of 
fence.  It  is  on  the  property  of  the  Delaware,  Lackawanna  and 
Western  railroad.  This  monument  was  found  to  be  in  good  condi- 
tio. 

MONUMENT  No.  155  —  MILESTONE  62. 

Is  a  small  modument  standing  on  level  ground,  north  side  of  a 
thick  growth  of  bushes,  under  line  fence,  2,335  feet  east  of  monu- 
ment No.  156.  It  IB  on  line  between  the  property  of  Olmstead  and 
Rogers.  This  monittn^t  has  its  southeast  corner  broken,  other- 
wise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  156  — HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  west  side  of  a  highway 
leading  from  the  viHage  of  Waverly  to  Willawanna,  just  where 
road  turns  sharply  to  the  south.  It  is  on  line  between  the  property 
of  Olmstead  and  Rogers.  This  monument  was  found  to  be  in  good 
condition  in  every  respect, 

MONUMENT  No.  157  —  RIVER  STONE  1. 
Is  a  small  monument  standing  on  the  right  hand  bank  of  the 
second  intersection  of  the  Chemung  river,  sJboxxt  50  feet  east  of 
river  and  under  a  line  fence.  It  is  on  line  between  the  property  of 
Ohnstead  and  Shepaindli  This  monument  was  found  to  be  in  good 
condition  in  every  respect. 

MONUMENT  No.  158  —  MILESTONE  63. 
Is  a  highway  monument  standing  on  the  east  side  of  private 
road,  about  500  feet  south  of  Wynkoop  creek  and  about  950  feet 
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west  of  the  left-hand?  bank  of  the  Chemung  river  and  under  line 
fence.  It  is  on  the  property  of  Srhepairdi.  Thi«  'monument  was 
found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  dU59  —  MILEHDONE  64. 
Is  a  small  monument  standing  on  level  ground  in  'cleared  land, 
4  feet  south  of  a  stone  wall  and  about  704  feet  eaKt  of  monument 
No.  160.    It  is  on  the  property  of  William  Huibert.    This  monu- 
ment was  found  to  l)e  in  good  condition  in  every  «respeot. 

MONUMENT  No.  160  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  on  the  west  side  of  a  road  leading  south- 
erly from  the  village  of  Ohemung,  aibout  30  feet  west  of  an  apple 
tree,  w^hioh  stands  alongside  the  femce  on  the  east  side  of  the 
road,  about  250  feet  northwest  from  Hulibert's  house.  It  is  on  line 
between  the  property  of  J.  R.  Hulbert  and'  H.  Baker.  This  monu- 
ment was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  lOi  —  HIGHWAY  SOWNE  2. 
Is  a  highway  monument  standing  on  the  west  side  of  river  road, 
leading  from  the  village  of  Chemung  to  Willawanna,  about  100  fpet 
southeasterly  from  PurcelPs  house.  It  is  on  a  line  between  the 
property  of  Sarah  McDuff  and  A.  Purcell.  This  monument  was 
found  to  be  in  good  condition  ih  every  respect. 

MONUMENT  No.  162  —  MILESTONE  65,  TOWN  STONE  1. 

Is  a  ismall  monument  with  diagonal  grooves,  standing  in  culti- 
vated  ground,  under  line  fence,  about  one-fourth  of  a  mile  west  of 
monument  No.  161.  It  marks  the  corner  of  the  townships  of  Ath- 
ens and  Ridgebuiry,  Bradford  »county,  Pennsylvama.  It  is  on  line 
between  the  property  of  Sarah  M»cDuff  andl  A.  PuToeW.  This  monu- 
mient  was  found  to  be  in  good  condition  in  every  respecJt. 

MONUMENT  No.  163  —  RAILROAD  STONE  1. 
Is  a  small  moniument  standling  between  the  two  tracks  of  the 
Delaware,  Laokawianna  and  Western  railroadl  This  monument 
has  its  top  buried  5  inches  beneath  the  surface  ofi  the  roadbed, 
its  four  comers  <clhipped,  and  leans  to  the  south,  otherwise  it  was 
found  to  be  in  good*  conddtion.        . 
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JIJONUMENT  No.  164  —  MIUESrONE^  66. 
Is  a  small  monuanent  fitandSng  in  a  thick  wcyods,  on  a  steep  north- 
easterly slope,  aJbout  396  feet  east  of  the  northeast  comer  of  a 
small  clearing  east  of  the  summit  of  a  ridge.  It  is  on  line  between 
the  property  of  Davicteon  and'  Herpick.  This  monument  was  found 
to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  166  —  HIGHiWiAY  STONE  1. 
Is  a  highw^ay  (monument  sitanding  on  southeast  side  of  a  road 
vhich  is  now  but  Mttle  used,  and'  at  the  northeast  comer  of  a 
worm  fenkje.  It  is  on  line  .between  the  property  of  Davidson  and 
Herrfcik.  This  monument  has  its  ediges  ^lig*htly  chipped,  otherwise 
it  was  found  to  be  in  good  condition. 

MONUMENT  No.  166— MILESTONE  67. 
Ifi  a  small  monument  standing  in  thKck  woodis,  upon  a  north- 
westerly siope,  albout  260  feet  west  of  an  abandoned  wood  road 
and  a  brook  in  a  deep  ravine.  It  is  on  line  between  the  property 
of  A.  C.  Hil'liman  and  Richard  Oolville.  This  monument  was  found 
to.be  in  good  condition'  in  every  respect. 

MONUMENT  No.  167  —  HIGHWAY  STONE  1. 

Is  a  highway  monument  standing  in  the  center  of  a  road  running 

southwesterly,  and  just  where  it  turns  ^aiply  to  the  .south.     It 

is  on  line  between  the  iproperty  of  James  Burke  and  Mrs.  Oassidy. 

This  monument  was  found  to  be  in.  good  condition  in  every  respect. 

MONUMENT  No.  168  —  MILESTONE  68. 
Is  a  small  monument  standing  about  200  feet  west  of  the  summit 
<rf  the  ri^e,  on  the  south  edge  of  thick,  young  ^x)ods,  in  the  north- 
^st  comer  of  a  bush  lot,  at  the  east  end  of  a  worm  line  fence,  and 
at  the  northeast  comer  of  Rayner's  farm.  It  is  on  line  between 
^iie  property  of  Rayner  and)  Burke.  This  monument  was  found 
to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  169  —  HIIGHIWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  east  side  of  the  road 
leading  southerly  from  Wellsburg,  on  southwest  slope.    It  is  on 
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line  between  the  property  of  Daniel  Caldwell  and  John  O'Brien 
This  monument  was  found  to  have  heaved  5  inches,  and  stands 
very  loosely,  otherwise  it  was  ifonnd  to  ibe  in  gy>od  condition. 

MONUMENT  No.  170  —  MII^BSTONE  69. 
Is  a  smalt  monument  standing  in  thick  woods,  on  a  steep  north- 
easterly slope,  about  636  feet  west  of  a  brook.  In  deep  ravine.  It 
is  on  line  "between  -the  property  of  Daniel  Oaldwell  and  Samuel 
Caldwell.  This  monument  was  found  to  be  in  good  condition  in 
every  respect. 

MONUMENT  No.  ITl  — HIGHWlAT  STONE  1. 
Is  a  highway  monument  standing  on  the  east  side  of  the  Bentley 
creek  road,  on  a  steep  westerly  slope  and  at  south  edge  of  a  clear- 
ing. It  Ib  on  line  between  the  property  of  Josepli  Prescott  and 
David  Burt.  This  monument  was  found  to  be  in  good  condition  in 
every  respect. 

MONUMENT  No.  172  —  HIGH  WAY  STONE  2. 
Is  a  highway  monument  standing  on  the  east  ei^  of  a  highway 
leaiMng  from  Well^urg  to  Troy,  along  the  west  edge  of  Bentley 
creek,  about  in  front  of  the  reffldence  of  Lyman  Dewey.  It  is  on 
the  property  of  Lyman  Dewey,  This  monument  was  found  to  be 
in  good  condition  in  every  respect. 

MONUMENT  No.  173  —  MILESTONE  70. 
Is  a  smail  mo^nment  standing  in  an  otpen  field,  high  up  on  a  steep 
easterly  slope  overlooking  tie  valley  of  Bentley  creek,  279  feet 
east  oif  monument  No.  174.  It  is  on  property  of  Lyman  Dewey. 
This  monument  has  its  northeast  comer  cthipped,  otherwise  it  was 
found  to  be  in  good  condition. 

MONUMENT  No.  174  — HIGHWAY  STONE  1. 
dghway  monument  standing  on  the  west  mie  of  a  steep 
IT  the  summit  of  a  high  ridge  west  of  the  valley  of  Bentley 
It  is  on  line  between  the  property  of  Ellsworthy  and  Amot. 
nament  was  found  to  be  in  good  condition  in  every  respect. 
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MONUMENT  No.  176  —  HIGHWAY  STONE  2. 

b  a  'highway  moniument  standing  an  the  west  side  of  a  road 
wlueU,  at  this  point,  runs  southwesterly.  It  is  on  line  between 
liie  property  of  WellslmTy  and-  Amot.  This  monument  has  its 
ed^es  sliglitly  chipped,  otherwise  it  was  found  to  be  in  good  con- 

(fitiOQ. 

MONUMENT  No.  176  —  HIGHWAY  STONE  3. 

Is  a  highway  monnment  standing  on  the  east  side  of  a  road,  and 
about  800  feet  north  of  Coleman's  house.  It  is  on  line  between 
The  property  of  Ooleman  and  Elliott.  This  monument  was  found 
to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  177  —  MILESTONE  71. 

Is  a  small  monument  standing  in  cleared  land  on  a  gentle  south- 
erly slope,  just  south  of  the  comer  of  stump  fence,  close  beside  a 
small  hickory  tree,  and  1,175  feet  west  of  monument  No.  176.  It 
is  on  line  between  the  property  of  Charles  Coleman  and  Richard 
Coleman.  This  monument  was  found  to  be  in  good  condition  in 
every  respect. 

MONUMENT  No.  178  — HIGHWAY  STONE  1. 

Is  a  highway  monument  standing  on  the  east  side  of  a  highway, 
nmning  southerly  and  about  450  feet  south  of  a  road,  which  up  to 
^  point  parallels  the  boundary  line  for  about  three-quarters  of 
a  mile  from  the  east.  It  is  on  line  between  the  property  of  James 
Suffem  and  Gilbert  Coleman.    This  monument  was  found  to  be 

« 

^  good  condition  in  every  respect. 

MONUMENT  No.  179  —  MILESTONE  72. 

Is  a  small  monument  standing  in  a  gap  in  a  stone  wall,  south 
8ide  of  a  piece  of  woods,  north  side  of  a  lane  on  a  steep  northwest- 
^rfy  slope,  about  50  paces  west  of  board  fence  running  southerly, 
^d  about  800  feet  west  of  the  summit  of  the  ridge  east  of  South 
^^t  It  is  on  the  property  of  James  Suffern.  This  monument 
^as  found  to  be  in  good  condition  in  every  respect. 
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MONUMENT  No.  180  — HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  east  side  of  the  main 

« 

road  leading  from  Fassett  to  Elmira,  and  60  feet  northeast  of 
Kretty's  residence.  It  is  on  the  property  of  James  Suffem.  This 
monument  has  heaved  2  inches  and  is  slightly  chipped,  otherwise 
it  was  found  to  be  in  good  condition. 

MONUMENT  No.  181  — RAILROAD  STONE  1. 

Is  a  small  monument  standing  on  the  west  side  of  the  Northern 
Central  railroad  track,  about  16  feet  west  of  west  rail.  This  monu- 
ment is  badly  chipped,  otherwise  it  was  found  to  be  in  good  condi- 
tion. 

MONUMENT  No.   182  —  MILESTONE   73. 

Is  a  small  monument  standing  at  the  east  edge  of  a  summit  of  the 
high  steep  ridge,  west  of  South  creek  valley,  1,660  feet  west  of 
creek,  and  at  south  end  of  barb  wire  fence,  which  runs  along  the 
east  edge  of  summit  of  ridge.  It  is  on  line  between  the  property 
'  of  iCostello  and  Miles  Rouskey.  This  monument  was  found  to  be 
in  good  condition  in  every  respect. 

MONUMENT  No.  183  —  MILESTONE  74. 

Is  a  small  monument  standing  in  a  narrow  place  in  a  swamp,  in 
a  deep  valley  in  cleared  land,  about  15  feet  west  of  brook,  under  a 
stump  fence  and  about  1,180  feet  east  of  the  east  end  of  boundary 
line  road.  It  is  on  line  between  the  property  of  Ira  Woods  and 
Mrs.  Ray  Managon.  This  monument  has  heaved  12  inches,  other- 
wise it  was  found  to  be  in  good  condition. 

MONUMENT    No.    184  —  HIGHWAY    STONE    1. 

Is  a  highway  monument  standing  at  the  east  end  of  boundary 
line  road  on  the  north  side  under  stump  fence,  and  1,180  feet  west 
of  monument  No.  183.  It  is  on  line  between  the  property  of 
Joshua  Shearer  and  James  Hune.  This  monument  has  heaved  6 
inches  and  has  its  corners  slightly  chipped,  otherwise  it  was  found 
to  be  in  good  condition. 
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MONUMENT  No.  185  — HIGHWAY  STONE  2. 
Is  a  highway  monament  standing  on  north  side  of  boundary  line 
road  at  its  junction  with  road  running  northerly  to  Elmira.  It  is 
'•n  fine  between  the  property  of  Shearer  and  Brewer.  This  mbnu- 
QfDt  has  its  northeast  and  southeast  comers  and  edges  chipped, 
otherwise  it  was  found  to  be  in  good  condition.  ^ 

ifOXUMENT  No.  186— MILESTONE  75  AND  TOWN,  STONE  1. 
Is  a  highway  monument  standing  on  the  north  side  of  boundary 
line  road  on  left  bank  of  ravine,  ^3  feet  west  of  the  original  mile- 
^one  which  is  at  the  bottom  of  a  ravine  close  to  the  north  side  of 
road  embankment.  This  monument  is  the  most  northerly  one  on 
tbe  boundary.  Its  variation,  from  the  astronomical  parallel  of 
12  degrees,  is  960  feet  north.  The  original  milestone  marks  the 
^rnerof  the  townships  of  South  creek  and  Wells,  Bradford  county, 
Pennsylvania.  It  is  oiTthe  property  of  Benjamini  Seitzer.  This 
n»nnment  wa«l  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  187  — HIGHWAY  STONE  1. 
Is  a  high  monument  standing  at  the  west  end  of  boundary  line 
road.  It  is  on  line  between  the  properij  of  A.  D.  Griswold  and 
Btujamin  Seitzer.  This  monument  has  heaved  3  inches,  and  has 
all  comers  slightly  chipped,  otherwise  it  was  found  to  be  in  good 
condition.  ^ 

MONUMENT  No.  188  —  MILESTONE  76. 
la  a  small  monument  standing  on  a  westerly  slope  in  cleared 
fi^ld  about  700  feet  west  of  the  summit  and  16  feet  south  of  worm 
'^nee.  It  is  on  line  between  the  property  of  Palmer  and  Eaton. 
^  monument  has  heaved  8  inches,  otherwise  it  was  found  to  be 
'^  good  condition. 

MONUMENT  No.  189  —  HIGHWAY  STONE  1. 
U  a  highway  monument  standing  on  the  west  side  of  Bird  creek 
foad,  125  feet  south  of  wh'ere  brook  crosses  road,  and  about  100 
^^  north  of  Smith's  house.  It  is  on  line  between  the  property  of 
Mrs.  Smith  and  Cowe.  This  monument  has  its  four  corners  slightly 
'%ped,  otherwise  it  was  found  to  be  in  good  condition. 
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MONUMENT  No.   190  —  MILESTONE   77. 

It  a  small  monument  standing  in  cleared  level  land,  in  bottom  of 

Bird  creek  valley,  204.5  feet  west  of  monument  No.  189,  and  about 

20  feet  south  of  line  fence.    It  is  on  the  property  of  Mrs.  Smith. 

This  monument  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  191  — HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  west  side  of  the  Nichols' 
road  4  feet  north  of  stone  wall.    It  is  on  line  between  the  property 
of  Norman  Davy  and  Columbus  Nichols. .  This  monument  was 
found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  192  —  MIIiESriX>NlB  78. 
I«  a  small  monument  standing  in  a  small  hollow,  in  cleared  land, 
about  700  feet  east  of  the  sumonlt  of  the  very  high,  steep  ridge, 
fsast  of  Seeley  CTeek,  on  north  side  oi  line  fence.  It  is  on  line  be- 
tween the  property  of  BeuJben  Berry  and  Mr«.  C.  Nichols.  This 
monument  hafi  heaved  4  inches,  and  has  its  east  corners  chipped, 
otherwise  it  was  found-  to  be  in  good  condition.  ^ 

MONUMENT  No.  193  —  HIGHWAY  STONE  1. 
Is  a  hig'hway  monument  standing  on  east  side  of  Elimira  plank 
road,  150  feet  south  of  State  Line  Hotel.    It  is  on  line  between  the 
property  of  Mary  Weeks  and  A.  J.  PedWck.    TBiis  monument  was 
found  to  ^  in  good  condition  in  every  respect;. 

MONUMENT  Na  194  —  BAILROAD  STONE  1. 
I*s  a  small  monument  standing  on  east  side  of  the  track  of  the 
Tioga  branch  of  the  New  York,  Lake  Ettie  and  Western  railroad, 
about  200  feet  north  of  State  Line  railroad  station.    This  monu- 
ment was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  195  — MILESTONE  TO. 
Is  a  highway  monument  standing  on  the  west  side  of  lightly 
traveled  road,  ujwn  a  steep  bank  450  feet  west  of  monument  No. 
194,  75  feet  south  of  a  gate  in  road  and  at  east  end  of  stone  wall. 
It  is  on  line  between  the  property  of  Wilson  and  Roy.  This  monu- 
ment was  found  to  be  in  good  condition  in  every  respect. 
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MOISTJMENT  No.  196  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  albout  20  feet  east  of  the  north 
end  (rf  a  higihway  leading  south  into  Mi'llerton  in  cultivated  field 
and  under  line  fence.  It  is  on  the  property  of  Nathaniel  Wilson. 
This  monument  ha«  its  south  «idfe  tdhipped,  and  has  heaved  6  iniehe^j^ 
otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  197  —  MILESTONE  80  AND  COUNTY  STONE. 

Is  a  highway  monument  standSing  iii  a  narrow  swamp,  uipon  the 
south  side  of  a  highway  laid  out  along  the  'boundary  line,  but  not 
worked,  and  about  1,150  feet  west  of  monument  No.  196.  It  marks 
the  corners  of  Bradford  and  Tioga  counties,  Pennsylvania.  It  is 
on  line  between  the  property  of  James  MoSolly  and  AJvin  Miller. 
This  monument  has  heaved  3  inches,  otherwise  it  was  found  to  be 
in  good  condition.  ' 

MONUMENT  Na  198  —  HIGHWAY  STONE  1. 

Is  a  highway  monument  standing  at  west  end  of  boundary  line 
road  at  its  junction  with  road  running  southerly  to  Millerton.  It 
is  on  Mne  between  the  property  of  Alvin  Miller  and  Thaddeus  Mit- 
chell. This  monument  leans  slightly  to  the  north,  otherwise  it 
^8  found  to  be  in  good  condition. 

MONUMENT  No.  199  —  MILESTONE  81. 

Is  a  small  monuanent  standdng  on  the  east  side  (fl^  a  narrow 
snuunit  of  the  high  ridge,  at  the  southeast  corner  of  a  pierce  of 
"roods,  alongside  of  worm  fen<5e  and  990  Ifeet  west  of  monument 
^0. 198.  It  m  on  line  between  the  property  of  Alvin  Miller  and 
Alexander  Lewis.  This  monument  was  found  to  be  in  good  con- 
dition in  every  respect. 

MONUMENT  No.  200— HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  east  side  of  highway  on 
steep,  southerly  slope,  about  150  feet  west  of  the  residence  of  Mrs. 
Bussdl.  It  ifl  on  line  between  the  property  of  Samuel  Josh  and 
Charles  Bly.  Thi«  monument  was  found  to  be  in  good  condition 
'^  eveiy  respect. 
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MONUMENT     No.     201  —  MILESTONE     82     AND     COUNTY 

STONE  1. 
Is  a  highway  monument  standing  on  the  east  side  of  a  road  run- 
ning south,  about  500  feet  south  of  the  summit.  It  marks  the  cor- 
ner of  the  <?aunties  of  Chemung  and  Steuiben,  New  York.  It  is  on 
line  between  the  property  of  Samuel  Miller  anjd  Prank  Allen.  This 
monument  has  its  foiir^oorners  chipped!,  otherwise  it  was  found 
to  be  in  good  condition. 

MOl!fUMENT  No.  202  —  MILESTPONE  88. 
Is  a  amall  monument  fftandSng  albout  10  feet  north  of  Mne  fence 
in  cleared  land,  upon  the  summit  of  a  low  ridge  which  crosses  the 
boundaiy  line  diagonally.  It  is  on  line  between  the  property  of 
William  Curran  and  Mrs.  Buidhanan^  This  monuanent  was  found 
to  be  in  good  condition  in  every  reepedt. 

MONUMENT  No.  208  —  MIHESTONE  84. 
Is  a  small  monument  standdng  in  an  open  field,  10  paoes  south 
of  fenice  in  the  rear  (nortli)  of  a  dwellinghiouse  and  825  feet  from 
the  point  at  whidh  the  boundlaTy  line  turns  to  the  'southeaat.  It 
is  on  line  between  the  property  of  Simon  Nichols  and  Mrs.  Anna 
Comfort.  This  monuimjent  has  heaved  6  inidhes,  otherwise  it  was 
found  to  be  in  good  condition. 

MONUMENT  No.  204  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  north  side  of  boundary 
line  road,  albout  300  feet  east  of  the  residence  of  Alflbert  Buchanan, 
and  where  the  road  turns  to  the  southeaat  It  is  on  line  between 
the  property  of  Simon  NS-ahote  and  Mirs.  Anna  Comifort.  This 
monument  has  its  northwest  corner  slightly  chipped,  otherwise  it 
was  found  to  be  in  good  condition.  « 

MONUMENT  No.  205  —  HIGHWAY  STONE  2. 
Is  a  highway  monument  standing  on  south  side  of  boundary  line 
road  at  its  junction  with  road  running  northerly,  and  about  150 
feet  southeast  of  a  small  frame  schoolhouse.  It  is  on  line  between 
the  property  of  Eugene  Tobey  and  S.  L.  Kelley.  This  monument 
has  its  edges  slightly  chipped,  otherwise  it  was  found  to  be  in  good 
condition. 
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MONUMENT  No.  206  —  MILESTONE  85. 
Is  a  finudl  monument  etanding  on  aduth  mde  of  ^boundary  line 
road  about  350  feet  eaat  of  bro61j^  whidh  crosses  road,  and  15  feet 
north  of  wire  fence  on  soutli  aide  otf  road.  Xt  is  on  line  between 
the  property  of  Eugene  Tobey  and  Ohriwtopiher  Tobey.  This  monu- 
ment was  found  to  be  in  good  condition  in  every  respect. 

'  MOIOJMENT  No.  207  —  HIGHWAY  STONE  1. 
Is  a  higthway  monument  standing  on  south  side  of  boundary  line 
road  at  its  junction  with  road  running  southwesterly  into  Penn- 
svlvania.  It  is  on  line  between  the  property  ot  Patrick  Mahar  and 
Chrigtoplier  To'bey.  This  monument  was  found  to  be  in  good  eon- 
dition  in  every  respect. 

MONUMENT  No.  208  —  HIOHWAY  STONE  2. 
Is  a  highway  monument  standing  at  wesi;  end  of  boundary  line 
road  under  stump  fence.  It  is  on  line  between  the  property  of 
Patrick  Mahar  and  Christopher  Tobey.  This  monument  has  its 
southeast  corner  chipped,  otherwise  it  was  found  to  be  in  good 
condition. 

MONUMENT  No.  209  —  MILESTONE  86. 
Is  a  small  monument  standing  on  a  westerly  slope,  800  feet  west 
of  summit,  at  south  edge  of  thick  woods  under  a  stump  and  stone 
fence.  It  is  on  line  between  the  property  of  Charles  Andrews  and 
David  Hulsander.  This  monument  was  found  to  be  in  good  condi- 
tion in  every  respect. 

MONUMENT  No.  210  — MILESTONE  87. 
Is  a  small  monument  standing  near  the  bottom  of  a  bluff,  at  the 
^8t  side  of  a  narrow  swamp,  237.4  feet  east  of  monument  No.  211. 
It  is  on  line  between  the  property  of  Niles  and  Rockwell.  This 
monument  has  its  southeast  corner  badly  broken,  otherwise  it  was 
found  to  be  in  good  condition. 

MONUMENT  No.  211  — HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  west  side  of  a  highway, 
about  300  feet  south  of  Niles'  residence.    It  is  on  line  between  the 
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property  of  Niles  and  Rockwell.    This  monument  was  found  to  be 

in  good  condition  in  every  respect. 

I 

MONUMENT  No.  312— MILESTONE  88  AND  TOWN  STONE  1. 
Is  a  small  monument  with  diagonal  grboves,  standing  in.'  the 
southeast  comer  of  a  piece  of  woods,  northwest  corner  of  a  brush 
lot,  at  south  end  of  stump  fence,  and  about  one-quarter  of  a  mile 
south  of  Schumacker's  residence.  It  is  on  line  between  the  prop- 
erty of  Oarry  Schumacker  and  Andrew  Maxwell.  This  monument 
marks  the  corner  of  Caton  and  Lindley,  Steuben  county,  New  York. 
This  monument  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  213  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  west  side  of  a  road  leading 
from  Lawrenceville  to  Elmira.    It  is  on  line  between  the  property 
of  Harrison  Siger  and  Albertus  Paliflf.    This  monument  was  found 
to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  214  —  MILESTONE  89. 
Is  a  small  monument  standing  in  cleared  field,  on  southeasterly 
slope  of  a  ridge,  east  of  the  Tioga  river,  500  feet  from-  summit,  at 
the  end  of  line  fence  and  fence  running  northerly.  It  is  on  line 
between  the  property  of  John  Tillbn  and  Mrs.  Ellison.  This  monu- 
ment was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  215  — HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  west  side  of  a  highway  lead- 
ing from  Lawrenceville  to  Elmira,  and  just  south  of  where  the  high- 
way turns  sharply  to  the  west.  It  is  on  line  between  the  property 
of  Sam  Ooons  and  A.  Ward.  This  monument  has  its  north  edge 
chipped,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  216  — RAILROAD  STONE  1. 
Is  a  highway  monument  standing  at  the  northwest  comer  of  the 
Erie  railroad  station,  in  the  village  of  Lawrenceville.    This  noionu- 
ment  has  its  edges  and  sides  slightly  chipped,  otherwise  it  was 
found  to  be  in  good  condition. 
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MONUMENT  No.  217  — RIVER  STONE  1. 

Is  a  small  monnment  standing  upon  the  river  flats,  about  100  feet 
west  of  the  left  hand  bank  of  the  Tioga  river,  in  a  garden  75  feet 
northeast  of  the  residence  of  W.  S.  Smith,  and  3  feet  south  of  line. 
fence.  It  is  on  line  between  the  property  of  W.  S.  Smith  and  B.  H. 
Parkhurst.  This  monument  has  its  southeast  corner  slightly 
chipped,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT.  No.  218  —  MILESTONE   90. 

Is  a  small  monument  standing  about  100  feetl  nori:h  of  State 
street  in  the  village  of  Lawrenceville,  at  the  nori:heast  <;omer  of 
Koehl's  barn^  and  about  1,260  feet  east  of  monument  No.  219.  It 
is  on  line  between  the  property  of  Kuehl  and  Karraway.  This 
monument  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  219  — HIGHWAY  STONE  1. 

Is  a  highway  monument  standing  on  the  west  side  of  Main  street 
in  the  village  of  Lawrenceville,  about  500  feet  south  of  bridge  cposs- 
■ng  the  Cowanesque  river.  It  is  on  line  between  the  property  of 
^arkharst  and  Hill.  This  monument  was  found  to  be  in  good  con- 
dition in  every  respect. 

MONUMENT  No.  220  — RIVER  STONE  1. 

Is  a  small  monument  standing  on  the  river  flats  about  100  feet 
^ast  of  the  Cowanesque  river,  75  feet  north  of  thej  residence  of 
NUes  Preeling,  and  15  feet  east  of  a  large  elm  tree.  It  is  on  line 
Wtween  the  property  of  Niles  Freeling  and  B.  H.  Parkhurst.  This 
isoniunent  has  heaved  6  inches,  otherwise  it  was  found  to  be  in 
;;ood  oanditiom. 

MONUMENT  No.  221  — HIGHWAY  STONE  2. 

Is  a  highway  monument  standing  on  northwest  side  of  Cowanes- 
que river  road,  northwest  of  grist  mill.    It  is  on  line  between  the 
property  of  Eaton  and  Ellison.    This  monument  has  it«  northeast 
f'mer  badly  chipped,  otherwise  it  was  found  to  be  4n  good  condi- 
tion. 
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MONUMENT  No.  222  —  MILESTONE  91. 
Is  afimall  monument  standing  on  a  steep  southerly  slope,  in  open 
woods,  about  250  feet  west  of  the  crest  of  the  ridge,  about  250  feet 
south  of  a  clearing  on  the  summit,  and  5  paces  southwest  of  18-ineh 
pine.  It  is  on  line  between  the  property  of  Eaton  and  Ellison. 
Thisi  monument  has  its  southeast  comer  slightly  chipped,  otherwise 
it  was  found  to  be  in  good  condition. 

MONUMENT  No.  223  — HIGHWAY   STONE  1. 
Is  a  small  monument  standing  in  thick  woods,  on  the  northeast 
side  of  an  abandoned  wiood  road.    It  is  on  line  between  the  prop- 
erty of  Wood  and  Watson.    This  monument  was  found  to  be  in 
good  condition  in  every  respect. 

MONUMENT  No.  224  — HIGHWAY  STONE  2. 
Is  a  small  monument  standing  on  east  side  of  lately  abandoned 
wood  road.    It  is  on  line  between  the  property  of  Wood  and  Wat- 
son.   This  monument  was  found  to  be  in  good  condition  in  every 
reaipect. 

MONUMENT  No.  225  —  MILESTONE  92. 
Is  a  small  monument  standing  in  thick  woods  on  a  gentle  west- 
erly slope,  125  feet  west  of  a  clearing  and  19  paces  west  of  west 
end  of  line  fence.  It  is  on  line  between  the  property  of  Pord  and 
Stewart.  This  monument  was  found  to  be  in  good  condition  in 
every  respect. 

^MONUMENT  No.  226  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  at  the  east  end  of  boundarj 
line  road  on  south  side  of  road,  at  north  edge  of  woods  and  150  feel 
east  of  Baker's  residence.  It  is  on  line  between  the  property  oi 
Lagrana  Brant  and  S.  A.  Baker.  This  monument  has  heaved,  i 
inches,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  227  —  MILESTONE  93. 
Is  a  highway  monument  standing  in  the  east  edge  of  busli 
woods,  on  south  side  of  boundary  line  road,  near  the  top  of  a  ^we«i 
erly  slope,  and  about  150  feet  southwest  of  Sliter's  residence.     It  i 
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on  line  between  the  property  of.  Buth  Sliter  and  Charles  Baker. 
ThismoDTiment  was  found  to  be  in  good  condition  in  every  respect.  ^ 

MONUMEira  No.  228  — HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  north  side  of  boundary 
line  road,  at  its  junction  with  road  running  southerly.  It  is  on  line 
between  the  property  of  Daniel  Stoddard  and  George  Star.  This 
monjttment  .has  its  northeast  and  liorthwest  corners  slightly 
ebipped.  and  has  heaved  four  inches,  otherwise  it  was  found  to  be 
is  good  condition. 

MONUMENT  No.  229  —  MILESTONE  94  AND  TOWN  STONE. 

Is  a  highway  monument  standing  on  north  side  of  boundary 
line  road  about  275  feet  east  of  the  summit  of  the  ridge.  It  marks 
tbe  comer  of  the  towns,  of  Lindley  and  Tuscarora,  Steuben  county, 
.Vev  York.  It  is  on  line  between  the  property  of  Samuel  Morehouse 
and  Edwin  Baker.  This  monument  leans  slightly  to«  the  south, 
otherwise  it  w«as  found  to  be  in  good  condition. 

MONUMENT  No.  230  —  HIGHWAY  STONE  1. 
b  a  highway  monument  standing  on  north  side  of  boundary 
^^road  on  steep  westerly  slope,  and  at  junction  with  road  running 
northerly.  It  is  on  line  between  the  property  of  Alvin  O'Dell  and 
£^win  Thomas.  This  monument  was  found  to  be  in  good  condi- 
^on  in  every  respect. 

iWXCMENT  No.  23H  —MILESTONE  95  AND  TOWN  STONE. 
I«  a  highway  monument  standing  on  north  side  of  boundary 
Kne  road  30  feet  east  of  the  southeast  corner  of  a  grove  of  pines 
^Wch  stands  about  on  the  summit.  It  marks  the  comer  of  the 
'owDa  of  Nelson  and  Lawrence,  Tioga  county,  Pennsylvania.  It  is 
"0  line  between  the  property  of  William  Price  and  Augustus 
^^^^o.  This  monument  was  found  to  be  in  good  condition  in 
^eiy  respect 

MONUMENT  No.  232  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  north  side  of  boundary  line 
*^d  at  its  west  end  and  at  the  junction  of  road  leading  south- 

19 
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west  into  the  village  of  Nelson,  203  feet  west  of  monument  No.  231. 
It  is  on  line  between  the  property  of  William  Pierce  and  Agustus 
Senago.  This  monument  has  its  southeast  and  southwest  comers 
chipped,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  233  —  MILESTONE  96. 
Is  a  small  monument  standing  on  gentle  westerly  slope,  south 
side  of  a  piece  of  woods,  under  a  stump  fence,  1,K4  feet  east  of  mon- 
ument No.  234,  and  at  Pennsylvania  farm  corner.  Jt  is  on  line  be- 
tween the  property  of  Baxter  and  Hoyt.  This  monument  was 
found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  234  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  west  side  of  a  highway, 
running  northerly  from  the  village  of  Nelson  on  top  of  the  sum- 
mit.   It  is  on  the  property  of  Harry  Baxter.    This  monument  has  ^ 
its  southwest  corner  chipped,  otherwise  it  was  found  to  be  in  good 
condition. 

MONUMENT  No.  235  —  HIGHWAY  STONE  2. 
Is  a  highway  monument  standing  on  the  east  side  of  a  highway 
which  follows  the  east  bank  of  Baldwin's  creek.    It  is  on  the  prop- 
erty of  Harry  Baxter.    This  monument  was  found  to  be  in  good 
condition  in  every  respect. 

MONUMENT  No.  236  —  MILESTONE  97. 
Is  a  small  monument  standing  in  a  clay  swamp,  at  bottom  of 
deep  valley,  about  525  feet  west  of  monument  No.  235,  and  230 
feet  west  of  brook  and  about  25  feet  north  of  fence.  It  is  on  line  be- 
tween the  property  of  Harry  Baxter  and  H.  S.  Bristol.  This  monu- 
ment has  heaved  5  inches,  otherwise  it  was  found  to  be  in  good  con- 
dition. 

MONUMENT  No.  237  —  RAILROAD  STONE  1. 
Is  a  small  monument  standing  on  the  west  side  of  the  track  of 
the  Addison  and  Northern  Pennsylvania  railroad.    This  monument 
was  found  to  be  in  good  condition  in  every  respect. 
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MONUMENT  No.  238  —  MILESTONE  98, 
Is  a  small  monament  standing  in  a  small  cleared  field,  gentle 
^)ntheasterly  slope,  five  feet  north  of  line  fence,  and  about  160 
teet  east  of  woods,  and  69  feet  west  of  the  southeast  comer  of  lot 
139,  iD  Tascarora.  It  is  on  line  between  the  property  of  C.  M.  Pres- 
on  and  T.  Cummings.  This  monument  was  found  to  be  in  good 
*)Ddition  in  every  respect. 

MONUMENT  No.  239  — HIOHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  east  side  of  a  highway, 
i^ding  northerly  from  Elkland  to  Addison  and  300  feet  south  of 
'niQinit  It  is  on  line  between  the  property  of  John  Oummings  and 
I>aiiiel  Tubbs.  Thisi  monument  has  its  corners  slightly  chipped, 
otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  240  —  MILESTONE  99. 
U  a  small  monument  standing  oo  steep  westerly  sloi>e,  30  feet 
*est  of  west  edge  of  woods,  and  1,531  feet  east  of  monument  No. 
-%  and  under  line  fence.  It  is  on  line  between  the  property  of 
'^-  E  Patterson  and  D.  H.  Bates.  This  monument  was  found  to 
k«  in  good  condition  in  every  respect. 

MONUMENT  No.  241  — HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  west  side  of  the  main 
^  ieadinf^  northerly  from  Elkland  to  Addison,  and  about  500 
*^  north  of  bridge  crossing  brook.  It  is  on  line  between  the 
Ifoperty  of  O.  H.  Patterson  and  D.  H.  Bates.  This  monument 
^  its  comers  slightly  chipped,  otherwise  it  was  found  to  be  in 
^  oonditian. 

MONUMENT  No.  242  —  MILESTONE  100,  AND  TOWN  STONE. 
Is  a  small  monument  which  stood  originally  in  the  bed  of  a  brook, 
Ut  having  been  carried  away  on  several  occasions,  by  the  freshets, 
■  was  set,  October  4,  1893,  100  feet  east  of  its  original  position, 
^a  the  west  side  of  a  highway,  leading  northwest  from  the  village 
'*i  Elkland.  An  iron  bar  6  feet  long  and  1^  inches  in  diameter, 
^as  placed  in  the  original  position  of  milestone  100,  driven  in  the 
poimd  about  5  feet.    This  bar  marks  the  comer  of  the  towns  of 
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Tuficarora  and  WoodhuU,  Steuben  county,  New  York.  The  high- 
way monument  which  stood  just  to  the  west  was  remived,  because 
it  stood  on  road  which  is  now  abandoned.  This  monument  was 
left  etanding  in  perfect  condition. 

I 

MONUMENT  No.  243  —  MILESTONE  101. 

Is  a  small  monument  standing  in  cleared  land,  on  south  side  of 
an  apple'  orchard,  on  gentle  southerly  slope,  221.4  feet  east  of  monu- 
ment No.  244.  It  is  on  line  between  the  property  of  Hoyt  Tubbs 
and  Mrs.  L.  D.  Mack.    This  monument  has  its  northwest  comer 

I 

broken  and  has  heaved  6  inches,  otherwise  it  was  found  to  be  in 
good  condition. 

MONUMENT  No.  244  — HIGHWAY  STONE  1. 

Is  a  highway  monument  standing  on  the  east  side  of  a  highway, 
leading  southerly  to  Osceola,  and  about  100  feet  southwest  from 
Mack's  house.  It  is  on  line  between  the  property  of  Hoyt  Tubbs 
and  Mrs.  L.  D.  Mack.  This  monument  was  found  to  be  in  good 
condition  in  every  respect. 

MONUMENT  No.  245  — HIG&WAY  STONE  2. 

Is  a  highway  monument  standing  on  the  west  side  of  a  highway,. 
25  feet  east  of  creek  and  50  feet  southwest  of  James  Whitmore's 
house.  It  is  on  property  of  James  Whitmore.  This  monument 
has  its  edges  slightly  chipped,  otherwise  it  was  found  to  be  in  good 
condition. 

MONUMENT  No.  246  —  MILESTONE  102,  AND  TOWN  STONE. 

Is  a  small  monument  with  diagonal  grooves  standing  in  a  brush 
lot,  on  level  ground  in  land  that  was  once  cleared,  abont  10 
feet  north  of  line  fence  and  17  paces  east  of  fence  running  north- 
erly. It  marks  the  comer  of  Osceola  and  Durfleld,  in  Tioga  county^ 
Peinnsylvania.  It  is  on  the  line  between  the  property  of  Ed.  Tubbs 
and  Peter  iSpears.  This  monument  has  heaved  4  inches,  otherwise 
it  was  found  to  be  in  good  condition. 
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MONUMENT  No.  247  — HIGHWAY  STONE  1. 

I8  a  highway  moBument  standing  on  the  east  side  of  a  highway^ 
on  slight  westerly  slope,  about  400  feet  east  of  the  residence  of  J. 
Baker.  It  is  on  line  between  the  property  of  E.  Baker  and  Ed. 
Tflbbs.  This  monument  was  found  to  be  in  good'  condition  in 
every  respect. 

MONUMENT   No.    248  —  MILESTONE    103. 
Is  a  small  monument  standing  in  cleared  field  at  the  foot  of  a 
^teep  westerly  slope,  240  feet  east  of  brook  and  under  line  fence. 
It  is  on  line  between  the  property  of  the  Bullin  and  Ooates  estate. 
This  monument  has  heaved  11  inches,  but  stands  firmly,  otherwise  . 
it  was  found  to  be  in  good  condition. 

MONUMENT  No.  249  — HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  east  side  of  a  highway, 
which  leads  northerly  along  the  west  bank  of  Oatlin  creek  and 
about  300  feet  west  of  creek.  It  is  on  line  between  the  property  of 
Robert  Baker  and  G.  Catlin.  This  monument  was  heaved  7  inches 
aad  leans  to  the  south,  otherwise  it  was  found  to  be  in  good  condi- 
tion. 

MONUMENT  No.  250  —  MILESTONE  104. 
Is  a  small  monument  standing  on  an  easterly  slope,  under  line 
'ence  and  at  junction  of  fence  running  north,  568.6  feeli  west  of 
tMnnment  No.  249.  It  is  on  line  between  the  property  of  Baker 
md  Hmnphreys.  This  monument  has  heaved  12  inches,  otherwise 
•t  was  found  to  ]be  in  good  condition. 

MONUMENT  No.  251  —  MILESTONE  105. 
Is  a  small  monument  standing  on  level  ground,  on  the  northeast 
►Me  of  a  summit  of  a  high  steep  ridge  in  young  woods,  northwest- 
^Hj  from  8  pine  trees  and  just  at  brow  of  northeasterly  slope.  It 
*'  on  line  between  the  property  of  J.  W.  Hammond  and  G.  W. 
^•owman.  This  monument  was  found  to  be  in  good  condition  in 
'^^ry  respect. 
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MONUMENT  No.  252  —  MILESTONE  106. 
Ib  a  small  monument  standing  on  a  steep  northea&rterly  slope,  on 
west  edge  of  wood  road^  in  a  wilderness  of  bushes  and  dead  trees 
about  135  feet  north  of  wood  road,  and  north  51  degrees  west,  21.3 
feet  west  of  a  living  hemlock,  20  inches  in  diameter^  and  about  475 
feet  west  of  lower  road,  in  a  narrow  cleared  strip  about  30  feet 
wide.  It  is  on  line  between  the  property  of  Moonhouse  and  Ham- 
m'ond.  This  monument  was  found  to  be  in  good  condition  in  every 
respect. 

MONUMENT  No.  253  — SUMMIT  STONE. 
Is  a  small  monument  standing  1,103.3  feet  west  of  monument  No. 
252,  on  level  ground  on  top  of  summit  of  very  high  ridge,  about  50 
feet  south  of  the  brow  of  the  summit,  overlooking  the  boundary  20 
miles  to  the  east.  It  is  on  line  between  property  of  Billings  and 
Gardner.  This  monument  was  found  to  be  in  good  condition  in 
every  respect 

MONUMENT  No.  254— MIUESTOiNB  107, 
Is  a  small  monument  standing  in  the  south  ed^e  of  cleared  land 
and  north  edge  of  grove  otf  young  sapHngs,  under  line  wire  fence, 
and  about  350  feet  west  of  worm  fence  running  northerly.  It  is 
on  line  ibetween  the  property  of  Hurst  and  Billings.  This  monu- 
ment has  heaved  7  indhes,  otherwise  it  was  found  to  be  in  good 
condition. 

» 
MONUMENT  No.  255  —  HIOHWAY  STONE  1. 

Is  a  highway  monument  standBng  at  the  east  end  of  boundary 

line  road  and  Southend  of  road  running  northerly.  It  is  1^.5  feet  east 

of  the  oomer  of  the  towns  of  WoodhuU  and  Troupaburg,  in  Steuben 

county,  New  York.    It  is  on  line  'between  the  property  of  C.  N* 

Woods  and  Daniel  Billings.    This  monument  was  found  to  be  in 

good  condition  in  every  respect. 

MONUMENT  No.  256  —  HIGHWAY  STONE  2. 
Is  a  Mg'hway  monument  standing  on  northwest  side  of  a  road 
running  southwesterly  about  25  feet  southwest  of  the  west  end 
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of  boundary  line  road  an-d  uiwter  line  f  en<!e.  It  is  on  line  between 
the  property  of  Irving  Jordan  and  Henry  MciFalL  This  monnment 
was  found  to  be  in  good  condition  in  every  respect. 

MOMJMENT  No.  257  —  MILESTONE  108. 
Is  a  mnaU  monument  standing  1,061  feet  west  of  monument  No. 
2S6  iu  cleared  land,  on  a  steep  southerly  slope,  and  about  800  feet 
north  of  road  running  southwesterly.  It  is  on  line  between  the 
property  of  M.  B.  Jordan  and  Williiam  liattimore.  This  monu- 
mest  has  heaved  3  inches  and  has  its  northwest  •comer  chipped, 
(Otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  258  — HIGHWAY]  STONE  1. 
Is  a  higihway  monuiment  standing  on  the  west  side  of  a  highway 
leadmg  from'  Austinburg  to  Addison.    It  is  on  the  property  of  B. 
P.  Schooner.    This  monmimenit  has  its  north  edge  ohipped,  other- 
^se  it  was  (found  to  be  in  good  condition. 

MONUMENT  No.  259  — MILESTONE  109. 
Is  a  small  monument  standing  in  cleared  land  at  the  west  edge 
of  the  sumondt  of  a  gravel  toluff,  north  of  Troup's  creek,  978  feet 
west  of  monument  Na  258  and  undier  worm  fen»ce.  It  is  on  line 
between  the  property  of  H.  Mwrdock  and  Ed.  Murdock.  This 
looniBuent  was  found  to  be  in  good'  condition  in  every  resi)ect. 

MONUMENT  No.  260  —  HIGHWAY  STONE  1. 
Ib  a  highway  mon<ument  standing  on  westerly  side  of  a  highway 
leading  from  South  Troupsburg  to  Austinburg,  and  about  150  feet 
oorth  of  bridge  crossing  Hilltown  creek.  It  is  on  line  between  the 
property  of  H.  B.  Murdock  and  Ed.  Murdock.  This  monument  was 
^oand  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  261  —  MILESTONE  110. 

Is  a  small  monument  standing  2^141  feet  west  of  monument  No. 

^}  on  a  southerly  slope  between  two  small  knolls,  in  cleared 

field,  north  dde  of  line  worm  fence  and  about  350  feet  northwest 

0^  bridge  crossing  Hilltown  creek.    It  is  on  line  between  the  prop- 
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erty  of  Edward  Murdock  and  Rhen  Oowen.    This  monument  was 
found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  262  —  MILESTONE  111. 
Is  a  small  monument  standing  near  the  foot  of  a  northwesterly 
slope  of  a  high  ridge  bounding  a  semi-circular  cove  on  the  south, 
in  cleared  land,  on  south  side  of  woods  and  north  side  of  line  fence, 
and  251  feet  east  of  the  corners  of  lots  100  and  101  in  the  town 
of  Troupsburg,  Steuben  county,  New  York.  It  is  on  line  between 
the  property  of  H.  Oard  and  W.  C.  Seeley.  This  monument  has 
heaved  4  inches  and  has  its  four  corners  elightly  chlpi)ed,  other- 
wise it  was  found  to  be  in  good  condition. 

MONUMENT  No.  263  —  MILESTONE  112. 
Is  a  small  monument  standing  on  south  edge  of  open  woods  on 
nearly  level  ground,  150  feet  east  of  ravine  on  south  side  of  line 
worm  fence  and  at  junction  of  fence  running  southerly  and  about 
1,000  feet  north  of  highway,  paralleling  the  boundary  into  Penn- 
sylvania. It  on  line  between  the  property  of  Cynthia  Dougherty 
and  T.  Hubbard.  This  monument  wa49  found  to  be  in  good  condi- 
tion in  every  respects 

» 
MONUMENT  No.  264  —  MILESTONE  113. 

Is  a  small  monument  standing  in  the  north  edge  of  thick  woods, 
on  a  little  knoll  south  of  a  swampy  brook  on  level  ground  under  line 
fence  about  200  feet  east  of  large  heavy  woods  in  New  York,  and 
174  feet  west  of  the  southwest  corner  of  lot  97  in  the  town  of  Troups- 
burg, Steuben  county,  N.  Y.  It  is  on  line  between  the  property  of 
Hirman  Morton  and  A.  J.  Mclntyre.  Thi«  monument  was  found 
to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  265  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  east  side  of  a  highway 
leading  northerly  from  Brookfield.    It  is  on  line  between  the  prop- 
erty  of  Mrs.  E.  G.  Grady  and  Mrs.  Melvine.    This  monument  has 
heaved  3  inches,  otherwise  it  was  found  to  be  in  good  condition. 
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MONUMENT  No.  266  —  MILESTONE  114. 

Is  a  small  monnment  standing  near  the  top  of  a  sontheasterly 
«lope^  north  of  line  fence,  1,628.5  feet  east  of  monument  No.  267, 
and  about  56  feet  west  of  the  comer  of  lots  94  and  ^5  in  the  town 
of  Troupsburg,  Steuben  county,  New  York!  It  is  on  line  between 
the  property  of  Robert  McGuUough  and  Robert  Ramsey.  This  mon- 
ument was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  267  —  HIGHWAY  STONE  1. 

Is  a  highway  monument  standing  on  the  west  side  of  the  west 
highway  leading  north  from  Brookfield  postofflce.  It  is  on  line 
between  the  property  of  Ralph  McCuUough  and  Melrin  Baker. 
This  monument  was  found  to  be  in  good  condition  in  every  respect. 

MOXUMENT  No.  268  —  MILESTONE  115  AND  COUNTY  STONE. 

Isafimall  monument  with  diagonal  grooves,  standing  on  a  steep 
northwesterly  slope,  about  100  feet  west  of  the  summit  of  the  ridge 
under  and  at  the  east  end  of  worm  line  fence.  It  marks  the  comer 
of  Potter  and  Tioga  counties,  Pennsylvania.  It  is  on  line  between 
the  property  of  C.  P.  Gill  and  Ralph  McCullougb.  This  monu- 
nient  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  269  —  HIGHWAY  STONE  1. 

Is  a  highway  monument  standing  on  the  east  -side  of  a  highway 
leading  northerly  from  North  Pork  postoffice.  It  is  on  line  between 
the  property  of  Daniel  Cha«e  and  Gteorge  Lewis.  This  monument 
has  its  four  corners  broken,  otherwise  it  was  found  to  be  in  good 
condition. 

« 

MONUMENT  No.  270  —  MILESTONE  116. 

Is  a  small  monument  standing  on  steep  westerly  slope  about  500 
feet  east  of  monument  No.  271  and  under  line  barb- wire  fence.  It 
is  on  line  between  the  propeirty  of  George  A.  Oarr  and  William 
P.  Chase.  This  monument  has  heaved  6  inches,  and  has  its  north- 
west corner  slightly  chipped,  otherwise  it  was  found  to  be  in  good 
^"ondition. 
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MONUMENT  No.  271  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  west  side  of  a  highway, 
leiading  up  to  the  north  fork  of  the  Cowanesque  river.    It  is  on  the 
property  of  George  A.  Carr.    This  monument  was  found  to  be  fn 
good  condition  in  every  respect. 

MONUMENT  No.  272  —  TOWN  STONE. 
Is  a  small  monument  with  diagonal  grooves,  marking  the  cor- 
ner of  the  towns  of  West  Union  and  Troupsburg,  Steu'ben  county, 
N.  T.  It  stands  on  an  easterly  slope  in  cleared  field,  on  south  side 
of  line  fence  and  about  800  feet  west  of  monument  No.  271.  It  is 
on  line  between  the  property  of  Reuben  Stiles,  George  A.  Carr  and 
Nathan  Allen.  This  monument  was  found  to  be  in  good  condition 
in  every  respect. 

MONUMENT  No.  273  —  MILESTONE  H7. 
Is  a  small  monument  standing  on  southwesterly  slope,  in  open 
woods  about  300  feet  east  of  wood  road,  and  abcjut  1,301  feet  ea«t 
of  monument  No.  274.  It  is  on  line  between  the  property  of  A. 
Saxton  and  Walter  Sathen.  This  monument  was  found  to  be  in 
good  condition  in  every  respect. 

MONUMENT  No.  274  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  east  side  of  a  highway 
leading  from  North  Fork  to  Rexjfield.  It  is  on  line  between  the 
property  of  A.  Saxton  and  Walter  Sathen.  This  monument  has 
heaved  4  inches  and  has  its  Southwest  corner  sliglitly  chipped, 
otherwise  it  was  found  to  be  in  good  condition- 

MONUMENT  No.  275  —  MILESTONE  118. 
Is  a  small  monument  standing  in  thick  woods,  on  a  very  steep 
northerly  slope,  about  two-thirds  down  the  ridge,  and  about  where 
the  ridge  slopes  east  and  west,  about  400  feet  east  of  a  clearing  500 
feet  south  of  creek^  and  7  paces  east  of  a  very  tall  hemlock.  It  is 
on  the  property  of  J.  N.  Gill.  This  monument  was  found  to  be  in 
good  condition  in  every  respect. 


I 

I 
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MONUMDEiNT  No.  276  —  HiI*GHWA Y  STOISTE  1. 
Is  a  highway  monameBt  fftandSiig  on  the  east  >side  of  an  ai)an- 
doned  bonndasry  Kne  road*,  and  about  2,000  feet  west  of  monninent 
Xo.  275,  and  100  feet  soutli  otf  small  frame  house.  It  is  on  line  be- 
tween ttie  property  of  Stetson  and  R.  Smith.  This  monument  has 
heaved  4  ii^es,  otherwise  it  wafi  found  to  be  in  good  condition. 

MONUMENT  No.  277  —  HIGHtWAY  STONE'  2. 
Is  a  highway  monument  standing  on  the  west  sidfe  of  a  highway 
leading  from  Whitesville  to  Harrison  Valley,  about  120  feet  south- 
vest  <rf  Smath's  house  and  at  we«t  end  -of  short  piece  of  boundary 
line  road.  It  is  on  line  ^between  the  property  of  John  Riley  and 
H.  Smit^  This  monument  wafi  ifound  to  be  in  good  ^condition  in 
every  respects 

MONUaBENT  No.  278  —  MULESTONE  119. 
Is  a  small  monuonent  standing  at  the  south  side  o^f  a  garden 
«nong  a  few  scattering  maples,  and  about  70  feet  southwest  of  a 
dwelKng,  and  174.75  feet  west  of  monument  No.  277  In  a  stone 
^ine  fence.  It  is  on  line  between  the  property  of  Yooum  and  John 
Eley.  This  monument  was  found  to  be  in  good'  condition  in  erery 
respect. 

MONUMENT  No.  279  —  SECTION  STONE. 
Is  a  small  monument  with  diagonal  grooves,  standing  1,283.7 
^^t  west  of  monument  No.  278,  on  level  ground,  west  edge  of 
^oods,  under  line  fence.  It  marks  the  •southeast  corner  of  the 
Elice  tract.  It  is  on  line  'between  the  property  of  Laranoh  Yocum 
and  John  Riley.  Thi«  monument  was  found  to  be  in  good  condi- 
tion in  every  respect 

MONUMENT  No.  280  —  MILESTONE  120. 
Is  a  small  monument  standdng  about  147  feet  west  of  the  south- 
west comer  of  lot  8  of  the  Elixse  tract,  upon  a  short,  easterly  slope 
"t^r  the  foot,  about  260  feet  west  of  a  small  rivulet,  whi>ch  crosses 
'ie  line  into  New  York,  on  the  north  side  of  an  open  grove  of 
^ch  and  maple,  and  3  feet  north  of  line  barb  wire  fence.    It  is 
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on  the  property  of  Williain  Warren.    This  monument  has  its 
northeast  oomer  1[>roken,  otherwise  it  was  found  to  be  in  good 

oonditiion. 

» 

MONUMENT  No.  ^1  —  MILESTONE  121  AND  TOWN  STONE. 
I6  a  small  monument  with  diagonal  grooTes  standing  on  levels 
cleared  land,  on  the  summit  west  of  Rose  Brook  valley/albout  1,500 
feet  west  of  the  brook,  on  south  side  of  line  fence.  It  marks  the 
comer  of  the  towns  of  Hamson  and  Bingham,  in  Potter  county, 
Pennsylvania.  It  is  on  line  between  the  property  of  B.  W.  Law- 
rence and  O.  D.  Hubband.  This  monument  has  heaved  4  inches 
and  has  one  of  its  comers  slightly  chipped,  otherwiee  it  was  found 
to  be  In  good  condition. 

MONUMENT  No.  2ffi  — HIOHWAY  STONE  1. 
Is  a  hi'gihway  monument  standing  2,538.4  feet  west  of  monu- 
ment No.  281,  on  the  west  side  of  highway  leading  from  White's 
Comers  to  WeUsville.  It  is  on  line  between  the  property  of  P. 
W.  Lawrence  and  E.  B.  Cutler.  This  monument  was  found  to  be 
in  good  condition  in  every  respect. 

MONUM!E[NT  No.  263  —  MILESTONE  122. 
Is  a  small  monument  standing  in  cleared)  land,  on  very  slight 
westerly  slope,  north  side  of  line  fence.    It  is  on  the  property  of 
P.  W.  Lawrence.    This  monument  was  found  to  be  in  good  con- 
dition in  every  respect. 

MONUMENT  No.  284  —  COUNTY  STONE. 
Is  a  small  monument  with  diagonal  grooves,  standing  upon  level 
ground,  a  short  distance  west  of  a  low  bluflf  sloping  east,  and 
699.6  feet  west  of  monument  No.  283.  It  marks  the  corner  of  the 
Steuben  and  Allegany  counties.  New  York.  It  is  on  line  between 
the  prox)erty  of  Wellman  Stafford  and  John  Hubbard.  This  monu 
ment  could  not  be  found. 

• 

MONUMENT  No.  285  —  HIOHWIAY  STONE  1. 
Is  a  highway  monument  on  the  west  sidle  of  a  highway  leadlnj 
from  Spring  Mills  into  Pennsylvania.    It  is  on  the  .property   c 
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William  CoM).    Thi-s  monument  has  its  four  ^comers  chipped,  other- 
wise it  was  found  to  be  in  good  condWon. 

MONUMENT  No.  286  —  MILESTONE  123. 
Is  a  small  nionainient  standing  on  a  gentle,  westerly  slope  in 
cleared  land,  473  feet  west  of  monument  No.  285.    It  is  on  the 
property  of  William  Cobb.    This  monument  was  found  to  be  in 
M  condition  in  every  respect. 

MONUMENT  No.  287  —  MII/ESTONE  124. 
Is  a  onell  monument  standing  in  a  gap  in  a  stone  wall  ux>on  a 
S^Qtie,  westerly  sIoi>e,  about  200  feet  west  of  the  summit,  west 
fe>iD  the  village  of  Spring  Millfl,  and  44  pa<^s  west  of  iboard  fence 
numing  southerly  in  cleared  field.  It  is  on  the  property  of  L.  B. 
Howe.  This  monument  has  its  northwest  comer  slightly  chipped, 
otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  288  —  MILESTONE  125. 
Is  a  small  monument  standing  in  a  >olump  of  small  beeches  and 
^ierries,  on  southwesterly  slope,  on  south  edge  of  woods,  about 
1^000  feet  northeast  of  Brigg)s'  residence,  and  1,500  feet  east  of 
Ainsworth  "creek,  on  north  side  of  line  board  fence.  It  is  on  the 
**operty  of  the  Briggs  estate.  This  monument  has  its  four  corners 
•^pped,  otherwise  It  wae  found  to  Tje  in  good  .condition. 

MONUMIEQOT  No.  289  —  BDiaHWAY  STONE  1. 
U  a  faigihway  monument  crtandiii^  on  the  west  side  of  Ainsworth 
^^  road,  leading  from  Spring  Mills  south  into  Pennsylvania. 
i'-  is  on  the  property  of  Anson  Hlohmond    This  monument  has 
^^ved  7  iiM^hes,  otherwise  it  was  found  to  be  in  good  <iondition. 

MONUMENT  No.  290  —  HIGHWAY  STONE  2. 
I«  a  higihway  monument  standing  on  south  side  of  boundary  line 
^^  about  500  feet  east  of  milestone  No.  126,  and  where  it  tufns 
0  the  northeast.    It  is  on  the  property  of  Anson  Ri<?hmond.    This 
2omiiDent  was  found  to  be  in  good  condition  in  every  respect. 
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MONUMENT  No,  291  —  MILESTONE  126. 
Is  a  Mglrway  monmnent  standing  on  the  south  side  of  road 
running  on  the  line  in  New  York  State,  aJbout  13  feet  north  of  the 
northwest  oomer  of  Anson  Richmond's  ibajrn.  It  is  on  the  prop- 
erty of  Anson/  Rddhmondi  Thi48  monument  was  found  to  be  in 
good  condition  in  every  respect. 

MONUMENT  No.  292  — HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  north  side  of  boundary 
line  road,  and  where  the  road  turns  to  the  south.    It  is  on  the  prop- 
erty of  George  Hand.    This  monument  was  found  to  be  in  good 
oolndition. 

MONUMENT  No.  293— MILESTONE  127  AND  TOWN  STONE  1. 
Is  a  small  monument  withj  diagonal  grooves  standing  upon  a 
steep  northwesterly  slope,  5  feet  west  from  a  line  drawn  from  War- 
ren Kenyon's  bam  through  Harvey  Richmond's  white  house.  On 
the  New  York  side  the  woods  have  lately  been  cut  off  and  on  the 
Pennsylvania  side  15  or  20  years  growth.  It  is  in  thick  briars 
about  100  feet  east  of  heavy  woods  in  Pennsylvania,  30  feet  east  of 
a  10-inch  hemlock,  and  60  feet  north  of  a  hemlock  stump  40  feet 
high.  It  marks  the  coKuers  of  the  towns  of  Bingham  and  Genesee, 
Potter  county,  Pennsylvania.  It  is  on  the  property  of  Ida  Payne 
in  New  York  and  no  owners,in  Pennsylvania.  This  monument  was 
found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  294  — HIGHWAY  «TONE  1. 
Is  a  highway  monument  standing  on  east  side  of  Oryden  creek 
road,  about  25  feet  southwest  of  the  southwest  comer  of  the  resi- 
dence of  Mark  Ellsworth.  It  is  on  line  between  the  property  of 
Mark  Ellsworth  and  Eugene  Hurd.  This  monument  has  its  north 
and  south  sides  badly  chipped,  otherwise  it  was  found  to  be  in  good 
condition.  * 

MONUMENT  No.  295  —  MILESTONE  128. 
Is  a  small  monument  standing  on  slight  southerly  slope,   in 
cleared  fields  75  feet  south  of  clump  of  pines,  525.7  feet  west 
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of  monument  No.  294,  and  about  300  feet  west  of  a  small  brook. 
It  18  on  Uie  property  of  E.  B.  Teller.  This  nMmnment  has  its  north- 
west comer  slightly  chipped,  otherwise  it  was  fonnd  to  be  in  good 
condition. 

MONUMENT  No.  296  —  RAILKOAD  STONE  1. 
Is  a  highway  monument  standing  on  the  northeast  side  of  the 
Boffalo  and  Susquehanna  railroad,  1,150  feet  west  of  monument 
No.  295,  about  50  feet  east  from  the  right  hand  bank  of  the  Genesee 
liTer  and  about  150  feet  north  of  railroad  bridge.  This  monument 
was  found  to  be  in  good  condition  in  every  respect.  • 

MONUMENT  No.  297  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  east  side  of  a  highway 
leading  from  Genesee  Forks  northerly  along  the  west  bank  of  the 
Genesee  river.  It  is  on  line  between  the  property  of  the  Cobb  es- 
tate and  G.  W.  Pierce.  This  monument  was  found  to  be  in  good 
oonditicm  in  every  respect. 

MONUMENT  No.  298  — HIGHWAY  STONE  2. 
Is  a  highway  monument  standing  on  the  west  side  of  a  highway, 
leading  from  Genesee  Forks  to  Shongo.    It  is  on  line  between  the 
property  of  the  lOobb  estate  and  G.  W.  Paine.    This  monument  was 
fonnd  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  299  —  MILESTONE  129. 
Is  a  small  monument  standing  on  a  steep  northeasterly  slope^ 
coTered  with  briars,  fallen  logs,  tree  tops  and  burnt  timber,  and 
14^80.3  feet  west  of  monument  No.  298.  It  is  on  the  property  of 
D.  W.  Kane.  This  monument  was  found  to  be  in  good  condition 
in  erery  respect. 

MONUMENT  No.  300 ^HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  east  side  of  a  highway, 
leading  from  O'Donnell's  Mills  to  the  Irish  settlement.  It  is  on 
Kne  between  the  property  of  F.  R.  McHale  and  Patrick  O'Hagen. 
This  monument  has  heaved  4  inches,  otherwise  it  was  found  to  be 
in  good  condition. 
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MONUMENT  No.  301  —  MILESTONE  130. 
Is  a  small  monument  standing  690  feet  east  of  monament  No.  302, 
upon  la  short  northerly  slope,  in  cleared  land  about  90  paces  east 
of  private  road  leading  to  residence  of  Bryan  McGinnis,  and  7J  feet 
west  of  the  southwest  comer  of  Bryan  M<jGinnis'  property.  It  is 
on  line  between  the  property  of  Bryan  McOinnis  and  J.  D.  McHale. 
This  monument  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  302  — HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  west  side  of  a  highway 
leading  to  the  Irish  settlement,  690  feet  west  of  monument  No.  301. 
It  is  on  line  between  the  property  of  Bryan  McOinnis  and  J.  D. 
MoHale.  This  monument  has  its  comers  chipped,  otherwise  it  was 
found  to  be  in  good  condition. 

MONUMENT  No.  303  —  MILESTONE  131. 
Is  a  small  m<mument  standing  in  cultivated  land,  upon  a  slight 
southerly  slope  about  2,000  feet  north  of  highway,  northerly  of 
some  maples,  3  feet  nortb  of  worm  line  fence  and  about  250  feet 
east  of  board  fence  running  southerly.  It  is  on  line  between  the 
.property  of  MdOabe  and  O'Donnell.  This  monument  has  its  north- 
west oomer  slightly  chipped^  otherwise  it  was  found  to  be  in  good 
condition. 

MONUMENT  No.  304  — HIGHWAY  STONE  L 
Is  a*  highway  monument  standing  on  the  west  side  of  an  aban- 
doned wood  road,  leading  to  the  Irish  settlement.  It  is  <m  line  be- 
tween  the  property  of  James  O'Hara  andl  Patrick  Hart.  This 
monument  has  its  four  corners  slightly  chipped,  otherwise  it  was 
found  to  be  in  good  condition. 

MONUMENT  No.  305  —  HIGHWAY  STONE  2.  ^ 
Is  a  highway  monument  standing  on  southeast  side  of  Ore  Bed 
creek  road,  quite  close  to  wagon  track.  It  is  on  line  between  the 
property  of  James  O'Hara  and  Patrick  Hart.  This  monument  has 
itfii  southwest  and  northwest  comers  slightly  chipped,  otherwise  it 
was  found  to  be  in  good  condition. 
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MONUMENT  No.  306  —  MILESTONE  132. 
la  a  Bxnall  monament  standing  about  770  feet  west  of  Ore  Bed 
creek,  in  a  small  depression  in  scrubby  woods,  about  40  feet  south, 
of  road  leading  to  Maxwell's  residence,  60  feet  southeast  of  broken 
elm,  35  feet  in  height,  about  100  feet  east  of  clearing  in  Pennsyl- 
rania  and  about  20  feet  south  of  18-inch  tall  basswood.  It  is  on 
line  between  the  property  of  Thomas  Maxwell  and  Patrick  Hart. 
TyjR  monument  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  307  —  HIGHWAY  STONE  AND  TOWN 

STONE  1. 

Is  a  highway  monument  standing  on  the  west  side  of  a  highway 
leading  from  the  Irish  settlement,  on  the  second  summit  west  of 
monument  No.  306,  and  on  south  side  of  line  fence.  This  monu- 
ment marks  the  comor  of  the  towns  of  Alma  and  Willing,  Allegany 
county.  New  York.  This  monument  was  found  to  be  in  good  con- 
dition in  every  respect. 

MONUMENT  No.  308  —  TOWN  STONE  2. 
Ifl  a  small  monument  with  diagonal  grooves,  standing  on  a  west- 
erly slope,  about  1,200  feet  west  of  monument  No.  307,  about  430 
feet  east  of  milestone  133,  3  feet  north  of  line  fence  and  at  junc- 
tion of  fence  running  southerly.  This  monument  marks  the  comer 
of  the  towns  of  Genesee  and  Oswayo,  Potter  county,  Pennsyl- 
vania. This  monument  has  heaved  2  Inches,  otherwise  it  was 
found  to  be  in  good  condition. 

MONUMENT  No.  309  —  MILESTONE  133. 

Is  a  small  monument  standing  in  cultivated  land  on  a  steep 

westerly  slope,  426.6  feet  east  of  monument  No.  310^  and  close  to 

north  Side  of  fence.    This  monument  has  its  top  almost  f!u.>h  with 

the  surface  of  the  ground,  otherwise  it  was  found  to  be  in  good 
condition. 

MONUMENT  No.  310  —  HIGHWAY  STONE  1. 
Is  a  Idghway  monument  standing  on  the  east  side  of  a  road  in 
bottom  of  valley.    This  monument  has  heaved  2  inches,  otherwise 
it  was  found  to  be  in  good  condition. 

20 
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MONUMENT  No.  311  —  HIGHWAY  STONE  2. 
Ts  a  highway  monument  standing  on  west  side  of  highway  lead- 
ing from  WellsTille  to  Ooudersport.  It  is  on  line  between  the  prop- 
erty of  Thomas  Hart  and  Peter  Nolan.  Thi«  monument  has  its 
northeast  and  northwest  corners  slightly  chipped,  otherwise  it  wa» 
found  to  be  in  good  condition. 

MONUMENT  No.  312  —  MILESTONE  134. 

• 

Is  a  small  monument  standing  upon  level  top  of  a  knoll,  be- 
tween two  shallow  ravines  of  Red  Water  creek  on  level  cultivated 
ground,  about  30  feet  eajst  of  a  small  rivulet  and  350  feet  west  of 
monument  No.  311,  and  2  feet  south  of  worm  fence.  It  is  on  line 
between  the  property  of  Patrick  Marley  and  Peter  Nolan.  This 
monument  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  313  —  MILESTONE  135. 

Is  a  small  monument  standing  in  thick  open  woods^  on  a  gentle 
northwesterly  slope,  at  the  fork  of  two  wood  roads,  one  bearing 
northwesterly,  the  other  southwesterly.  The  timber  surrounding 
the  milestone  is  of  hard  wood.  This  monument  is  on  line  between 
the  property  of  John  Tomany  and  Mary  O'Brien.  This  monument 
has  heaved  6  inches,  otherwi-se  it  was  found  to  be  in  good  condi- 
tion. 

MONUMENT  No.  314  —  MILESTONE  136. 

Is  a  small  monument  standing  on  a  steep  westerly  slope,  slightly 
northerly,  in  thick  woods,  950  feet  east  of  a  brook,  in  a  deep  ravine, 
south  50  degrees  west  40  feet  from  an  18-inch  live  hemlock  and 
north  15  degrees  east  25  feet  from  a  6-inch  beech,  and  on  southwest 
side  of  a  narrow  path  leading  up  the  hill.  It  is  on  line  between  the 
property  of  Empire  Gas  Company  and  James  and  John  O'Donnell. 
This  monument  wa^  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  315  —  HIGHWAY  STONE  1. 
Is  a  highway  monument,  standing  on  west  side  of  a  highway 
leading  from  Alma  to  Irish  settlement,  about  75  feet  northerly 
from  southeast  corner  of  the  residence  of  M.  H.  Dutton.  It  is  on  the 
property  of  M.  H.  Dutton.  This  monument  has  all  it«  comers 
chipped,  otherwise  it  was  found  to  be  in  good  condition. 
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MONUMENT  No.  316  —  MILESTONE  136  5-8. 
Is  a  gmall  monument  standing  at  the  west  edge  of  the  original 
sixth  latitude  stone^  in  thick  woods  on  a  tsteep  northeasterly  slope, 
abont  480  feet  west  of  the  south  branch  of  Crandall  creek..  It  is  on 
line  between  the  property  of  Weston  Brothers  and  C.  M.  Weybull. 
This  monument  was  erroneously  marked  by  the  stonecutter  136  1-8 
mile^  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  317  —  MILESTONE  137. 
Is  a  small  monument  standing  in  thick  open  woods,  on  a  north- 
easterly slope,  600  feet  east  of  the  summit  of  the  ridge,  and  about 
2,000  feet  west  of  monument  No.  316.  It  is  on  line  between  the 
property  of  Weston  Brothers  and  Wallace  Jone«.  This  monument 
was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  318  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  west  side  of  a  highway 
leading  southerly  from  along  postoflSce,  about  300  feet  north  of 
oil  derrick,  and  15  feet  west  of  wagon  track.  It  is  on  line  between 
the  property  of  James  Shields  and  John  Shields.  This  monument 
was  found  to  be  in  good  condition  in  every  respect.  . 

MONUMENT  No.  319  —  MILESTONE  138. 
Is  a  small  monument  stan^ng  on  a  steep  westerly  slope,  thickly 
covered  with  windfalls  and  briars,  about  250  feet  west  of  the  sum- 
nut  of  the  ridge,  75  feet  east  of  an  abandoned  road^  and  1,173  feet 
west  of  monument  No.  318,  in  the  vicinity  of  three  or  four  dead  hem- 
locks, and  just  to  the  north  of  four  or  five  live  hemlocks.  It  is  on 
line  between  the  property  of  James  Shields  and  John  Shields.  This 
monument  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  320  —  TOWN  STONE. 
Is  a  small  monument  marked  on  top  "  A  ",  standing  at  the  south 
Bide  of  monument,  which  was  set  in  1798  to  mark  the  southeast 
corner  of  the  Holland  Land  Company  Purchase.  The  north  edge 
of  the  new  monument  indicates  the  line.  It  stands  upon  a  steep 
northeasterly  slope,  about  two-thirds  up  the  hill,  600  feet  west  of 
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a  deep  ravine,  and  it  marks  the  corner  of  the  towns  of  Bolivar  and 
Alma,  Allegany  county,  New  York.  It  is  on  line  between  the  prop- 
erty of  J.  J.  Elliott  and  the  Mushrow  estate.  This  monument  was 
found  to.  be  in  good  condition  in  every  respect. 

MONUMENT  No.  321  —  MILESTONE  139. 
Is  a  small  monument  standing  on  steep  southerly  slope,  about 
500  feet  south  of  where  the  slope  b^in-s  to  descend  very  rapidly, 
about  150  feet  north  of  the  sunimit,  1,148.6  feet  west  of  monument 
No..  320,  and  south  3  degrees  west  from  the  residence  of  E.  M. 
Whipple,  which  stands  on  the  highway  leading  from  Alma  post- 
office  to  South  Boliv*ar.  It  is  on  line  between  the  property  of 
William  Hyatt  and  E.  M.  Whipple.  This  monument  was  found  to 
be  in  good  condition  in  every  respect. 

MONUMENT  No.  322  —  TOWN  STONE  1. 
Is  a  small  monument  with  diagonal  grooves,  Qjid  marks  the  cor- 
ner of  the  towns  of  Oswayo  and  Sharon.  It  is  on  a  steep  northerly 
slope  about  1,800  feet  east  of  monument  No.  323,  south  edge  of 
cleared  land,  about  30  feet  north  of  road  following  the  line,  76  feet 
west  of  large  shaggy  beech,  614  feet  east  of  the  southwest  comer 
of  -section  1,  township  1,  range  1,  of  the  Holland  Land  Company's 
Purchase.  It  i«  on  the  property  of  William  Mushrow  and  James 
Dotly,  in  Pennsylvania,  and  J.  C.  Qladsly,  in  New  York.  This 
monument  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  Na  333  —  HIGHWlAfY  STONE  1. 
Is  a  highway  monument  standing  on  the  we«^t  side  of  a  pnvate 
road  where  it  turns  to  follow  boundary  to  the  east.  It  is  on  line 
between  the  property  of  William  M.  Hyatt  and  P.  W.  and  Ezekiel 
Griffith.  This  monument  was  found  to  be  in  good^  condition  in 
every  respect. 

MONUMEiNT  No.  ^4  — MILaSfiTrONE  14a. 
Is  a  email  monument  standing  at  foot  of  steep  northerly  slope, 
about  10  feet  above  level  of  the  swamp,  in  thick  woods,  beech  and 
hemlock,  and  782.5  feet  west  of  monument  No.  323.    It  is  on  line 
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between  the  property  of  Gilbert  Chaple  and  W.  T.  Lewis.    This 
monument  was  found  to  be  in  good  condition  in  every  respect.    . 


MONUMENT  No.  325  — BIYEH  STONE. 

Is  a  small  monument  standing  on  the  southeast  edge  of  the 
Honeyoe  flats,  at  northwest  side  of  a  flood  water  <channel  of  the 
creek,  aboat  50  feet  sonth  of  fence  on  property  of  Ezekiel  Griffith. 
monoment  was  found  to  have  its  top  entirely  broken  off. 


MONUMENT  No.  326  —  MILESTONE  141. 

I9  a  email  monument  standing  in  cleared  land,  2  feet  north  of 
line  fence,  and  1,14&3  feet  east  of  monument  327,  and  about  200 
feet  west  of  lane.  It  is  on-line  'between  the  property  of  G^eorge 
Yeakel  and  Oroger's  estate.  This  monument  was  found  to  be  in 
good  condition  in  every  respect. 

MONUMENl?  No.  327  —  HIGHWAY  STONE  1. 

Is  a  highway  monnment  standing  on  ^poutheast  side  of  State  Line 
road^  leading  from  South  Bolivar  to  Shingle  House.  It  is  on  line 
between  the  property  of  Nathan  Wayward  and  A.  P.  Smith.  This 
monument  has  its  southwest  comer  chipped^  otherwise  it  was 
foond  to  be  in  good  condition. 

MONUMENT  No.  328  —  MHIJEiSTONE  142. 

Is  a  higbway  monument  standing  on  west  sidie  of  road  leading 
from  GtoMfSmith's  "Comer,  It  is  on  line  between  the  prox)erty  of 
H.  Berdio  and  Mrs.  Blakely.  Thifi  monument  hsm  its  southwest 
comer  •chipped,  otherwise  it  was  found  to  be  in  good  condition. 


MONUMENT  No.  329  —  HIGHWAY  STONE  1. 

Is  a  highway  monument  «itanding  on  east  side  of  road,  whi<ch  is 
Kttle  used,  under  'board  fence,  which  is  about  15  feet  north  of 

brook,  and  about  400  feet  north  of  Stillman's  house.    It  is  on  line 

* 

between  the  property  of  O.  B.  Stillman  and  the  Willets  estate. 
Thia  monument  was  found  to  be  in  good  condition  in  every  respect. 
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MONUMENT  No.  330  —  MILESTONE  143. 

Is  a  small  m<?nument  standing  in  thick  underbrush,  on  very  steep 
southerly  slope,  150  feet  south  of  top  of  slope,  aibout  300  feet  east 
of  summit,  10  feet  south  of  nearest  of  3  fallen  logs  and  25  feet 
northeast  of  fallen  stump.  East  Sharon  schoolhouse  bears  about 
south  1  diegree  east  from  the  stone.  It  is  on  property  of  Agustus 
Wheeler.  Tim  monument  was  found  to  1)6  in  good  condition  in 
every  respect. 

MONUMDBJNT  No.  331  —  HIQHWIAJT  STONE  1. 

Is  a  highway  monument  standing  on  east  side  of  road  leading 
from  East  Sharon  to  Bolivar.  It  is  on  the  property  of  Charles 
Bur'bank.  This  monument  has  Its  souljiwefit  corner  chipped,  other- 
wise  it  was  f  ounid  to  be  in  good  oomdition. 

MONUMENT  No.  3S3— MILESnONE  144. 

Is  a  higfhway  monument  standing  on  north  side  of  short  piece 
of  road  following  the  boundary  line,  about  370  feet  west  of  where 
a  run  crosses  the  line  and  1  foot  south  of  fence.  It  is  on  line 
between  the  property  of  Mts.  Wolicott  and  L.  P.  Perry.  This  monu- 
ment was  found  to  be  in  good  oondition  in  every  respect. 

MONUMENT  No.  333  —  HIGiHWAT  STONE  1. 

Is  a  highway  monument  standing  on  the  east  side  of  the  main 
road  leading  from  Bolivar  to  Bhlngle  House,  aibout  75  feet  south 
of  Horse  Bun  M.  E.  Chuiteh.  It  is  on  line  between  the  property 
of  Mra  Wolicott  and  L.  P.  Perry.  This  monument  has  all  four 
corners  loMpped,  otherwise  it  was  found  to  -be  in  good  condition. 

MONUMENT  No.  334  —  MILEBTONB  145. 

Is  a  small  monument  stan^ling  on  westerly  slope,  271  feet  east 
of  monument  No.  335,  on  north  edge  of  woods  and  2  feet  north  of 
stump  line  fenfce.  It  is  on  line  'between  the  property  of  A.  Sulli- 
van and  M.  Vanlowe  and  George  Sherwood.  This  monument  was 
found  to  be  in  good'  condition  in  every  respect. 
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MONUMENT  No.  385  —  HIGHWAY  STONE  L 
la  a  highway  monument  standing  on  east  side  of  road  leading 
from  Genesee  to  Shdngle  House,  albout  100  feet  aontheast  of  Frank 
Pratt's  boose.  It  is  on  line  between  the  property  of  Frank  Pratt 
and  M.  Vanlowe.  Thl^  monument  was  found  to  be  in  good  con- 
ation in  every  respect. 

MONUMENTI  No.  336  — COUNTY  STONE. 
Is  a  scaall  monument  with,  diagonal  grooyes  3,592.6  feet  west  of 
monument  No.  334  and  913.5  feet  west  of  the  northeast  comer  of 
Pennsylvania  warrant  No.  4,330,  and  marks  the  comer  of  Potter 
and  McKean  counties,  Pennsylvania,  on  steep  westerly  slope  in 
iMck  woods,  25  feet  north  of  brow  of  hill,  15  feet  north  of  large 
stnmp  and  40  feet  east  of  several  l^oot  hemlocks.  It  is  on  line 
between  the  York  estate  and  W.  H.  Lunn.    This  monument  was 

found  to  be  in  good  condition  In  every  respect. 

* 

MONUMENT  No.  337  —  MILEIOTONE  146. 

f 

Is  a  ^amaJl  monument  in  thick  woods,  on  steep  westerly  slope, 
575  feet  east  of  a  brook  in  a  deep  ravine,  on  south  side  of  a  large 
fallen  h^nlock,  10  feet  north  of  another  hemlock  and  20  feet  north- 
west of  large  hemlock  stump.  It  is  on  line  between  the  property 
of  George  Case  and  the  York  estate.  This  monument  was  found 
lo  be  in  good  condition  in  every  respect. 

MONUMENT  No.  338  —  MILESTONE  147. 
Is  a  snail  monument  standing  aibout  100  feet  west  of  a  small 
brook  Fanning  southerly,  and  10  feet  south  of  huge  pine  stump,  and 
aboHt  100  feet  south  €ft  wood  road,  which  nearly  parallels  the 
line.  It  is  on  line  between  the  property  of  L.  J.  Carrier  and  C.  G. 
Cbandler.  This  monument  was  found  to  be  in  good  condition  in 
every  respect.  / 

MONUMENT  No.  339  — HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  west  side  of  road,  leading 
from  Myrtle  to  Little  Genesee.  It  is  on  line  between  the  property 
of  George  Case  and  C.  G.  Chandler.  This  monument  has  its  south- 
cast  and  southwest  comers  slightly  chipped,  otherwise  it  was 
foimd  to  be  in  good  condition. 
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MONUMENT  No.  340  —  MILESTONE  148. 
Is  a  small  monument  standing  in  cnltiyated  land,  60  feet  south 
of  old  B.  E.  and  G.  B.  B.^  160  feet  southeast  of  large  olump  of  woods 
and  60  feet  south  of  fence  running  east  and  west.  It  is  on  the  prop- 
erty of  B.  E.  and  C  B.  B.  Oo.  This  monument  has  all  oomers 
slightly  chipiped,  otherwise  it  was  found  to  be  in  good  oondition. 

MONUMENT  No.  341  — BAILBOAD  STONE  1. 
Is  a  small  monument  standing  about  30  feet  south  of  B.  E.  and 
C.  B.  B.,  at  east  edge  of  lumber  pile,  and  800  feet  east  of  monument 
No.  342.  It  is  on  the  property  of  B.  E.  and  O.  B.  B.  Oo.  This 
monument  has  its  four  comers  chipped,  and  has  heaved  12  inches, 
otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  342  — HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  west  side  of  road  leading 
south  from'  Main  street,  Ceres,  about  100  feet  southeast  of  Central 
New  York  and  Western  railroad  station,  in  the  village  of  Ceres. 
It  is  on  the  property  of  B.  E.  and  C.  B.  B.  Co.  This  monument  was 
found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  343  — HIGHWAY  STONE  2. 

Is  a  highway  monument  standing  on  south  side  of  Main  street, 
Ceres,  at  a  point  where  Main  street  bends  into  New  York,  and  at 
northeast  comer  of  a  cemetery  in  Pennsylvania.  It  is  on  the 
property  of  Charles  Bell.  This  monument  was  found  to  be  in  good 
condition  in  every  respect. 

MONUMENT  No.  344  —  MILESTONE  149. 
Is  a  highway  monument  standing  on  the  south  side  of  Main 
street^  Ceres,  south  of  Empire  school  building  in  G^enesee,  New 
York,  100  feet  west  of  cemetery  and  under  stump  fence.  It  is  on 
the  property  of  Charles  Bell.  This  monument  was  found  to  be  in 
good  condition  in  every  respect. 

MONUMENT  No.  345  — HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  south;  side  of  Main 
street,  Ceres,  where  it  turns  north  and  westerly  into  New  York, 
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and  about  50  feet  north  of  Mazson's  house.  It, Is  on  the  property 
of  A«  Mazson.  This  monument  was  found  to  be  in  good  "condition 
in  every  respect. 

MONUMENT  No.  346  — RAILROAD  STONE  1. 
Is  a  small  monument  standing  on  south  side  of  Central  New  York 
and  Western  railroad  track,  midway  between  the  tracks  of  the  two 
railroads.    It  is  on  the  property  x)f  B.  E.  and  C.  R.  R.  Go.    This 
monnment  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  347  — MILESTONE  150. 
Is  a  small  monument  standing  in  a  low  swamp  ground  about  600 
feet  due  south  of  V.  P.  Oarter^s  bam,  north  edge  of  large  timber, 
small  growth  of  saplings  to  the  north,  275  feet  east  pf  the  comer  of 
sections  49  and  57,  in  township  1,  range  2,  of  the  Holland  Land 
Company's  Purchase.  It  is  on  line  between  the  proi)erty  of  V.  P. 
Carter  and  William  King.  This  monument  has  heaved  2  inches, 
otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  348  — RIVER  STONE  1. 
Is  a  small  monument  standing  on  cultivated  land  30  feet  from  the 
left  hand  bank  of  river,  5  feet  south  of  barb  wire  fence.    It  is 
line  between  the  property  of  Myron  Walters  ani  Mrs.  Ooons.    This 
nwnument  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  349  — COUNTY  STONE  1. 
Is  a  small  monument  with  diagonal  grooves,  1,043  feet  east  of 
Dwnmnent  No.  350,  and  marks  the  comer  of  Allegany  and  Cattar- 
augus counties,  New  York,  in  cleared  land  15  feet  south  of  line 
^ence.  It  is  on  line  'between  the  property  of  V.  P.  Maxson  and 
Miner  Walton.  This  monument  has  heaved  3  inches  and  has  its 
^  comer  ohipped,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  350  —  MILEiSTONE  151. 
Is  a  small  monument  standing  9  paces  south  of  the  south  bank 
of  the  Oswayo,  where  it  leaves  Pennsylvania,  and  about  1,000  feet 
^^  of  monument  No.  349.  It  is  on  line  between  the  property  of 
^'  M.  Brqwn  and  the  Coons  estate.  This  monument  has  its  north- 
^t  comer  chipped,  otherwise  it  was  found  to  be  in  good  condition. 
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MONUMEJ^T  No.  351  — HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  east  side  of  a  highway^ 
leading  from  Portville  to  Ceres.  It  is  on  line  between  the  property 
of  Barber  and  Remington.  This  monument  has  its  sontheast^ 
southwest  and  morthwest  comers  chipped,  otherwise  it  was. found 
to  be  in  good  condition. 

MONUMENT  No.  352  —  MILESTONE  152. 
Is  a  small  monument  standing  in  open  scattered  woods,  upon  a 
steep  northerly  slope,  at  the  easterly  edge  of  a  cove,  and  about  850 
feet  east  of  the  summit  of  a  high  ridge  between  the  valleys  of  the 
Oswayo  and  the  Allegany.  It  is  on  line  between  the  property  of 
Mrs.  H.  Kahoe  and  E.  Shiver.  This  monument  has  heaved  5  in- 
ches, otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  353  — HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  west  side  of  a  highway^ 
leading  from-  Portville  to  Bullis  Mills,  opposite!  Love's  residence. 
It  is  on  line  between  the  property  of  Emory  Shiver  and  Myland 
Smith.  This  monument  was  found  to  be  in  good  condition  in  every 
respect. 

MONUMENT  No.  354  — RAILROAD  STONE  1. 
Is  a  small  monuihent  situated  in  cleared  land,  about  150  feet  west 
of  monument  No.  353,  and  about  4  feet  east  of  where  the  track  of 
the  B.  E.  and  O.  R.  R.,  originally  stood.  This  monument  has 
heaved  6  inches  and  has  all  its  comers  chipped,  otherwise  it  was 
found  to  be  in  good  condition. 

MONUMENT  No.   355  —  RAILROAD  STONE   2. 
Is  a  small  monument  standing  about  400  feet  west  of  monument 
354,  in  a  field  of  the  Western  New  York  and  Pennsylvania  railroad. 
Thisi  monument  has  its  southeast  and  southwest  comers  chipped, 
otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.   356  — HIGHWAY   STONE  2. 
Is  a  highway  monument  standing  on  the  east  side  of  a  highway, 
leading  from  Bullis  Mills  to  Mill  Grove.    It  is  on  line  between  the 
property  of  Stetson  and  Smith.    This  monument  has  itii  east  cor- 
ners chipped,  otherwise  it  was  found  to  be  in  good  condition. 
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MONUMENT  No.  357  —  MILESTONE  153. 
Is  a  small  monument  standing  in  a  narrow  dyke,  between  the 
Allegany  river  and  slough  flood  water  channel,  36  feet  west  of  a 
dead  hemlock  standing  on  the  edge  of  the  left  bank  of  the  river. 
It  is  on  line  between  the  property  of  Stetson*  and  Smith.  This 
monnment  has  its  edges  chipped,  otherwise  it  was  found  to  be  in 
good  condition. 

MONUMENT  No.  358  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  west  side  of  a  highway, 
leading  from  Portville  to  Eldred.  It  is  on  line  between  the  prop- 
erty of  E.  P.  Vaugh  and  the  Lennon  estate.  This  monument  has  its 
northeast  comer  chipped,  otherwise  it  was  found  to  be  in  good  con- 
ffitlon. 

MONUMENTiNo.  359  —  MILESTONE  154. 
Is  a  small  monument  standing  in  thick  weeds,  on  small  knoll, 
about  15  feet  west  of  the  east  branch  of  wood  road,  28  feet  east  of 
brook  in  ravine,  and  about  75  feet  north  of  where  it  is  joined  by  a 
brook  from  the  northeast.  It  is  on  line  between  the  property  of  Mrs. 
Bumbam  and  the  Hostetter  estate.  This  monument  was  found  to 
be  in  good  condition  In  every  respect. 

MONUMENT  No.  360  —  TOWN  STONE  1. 
Is  a  small  monument  with  diagonal  grooves,  and  stands  upon  a 
gentle  easterly  <slope^  on  north  edge  of  partially  cleared  land,  along- 
side of  a  mass  of  fallen  logs  about  300  feet  west  of  Loop's  creek, 
Mid  1,196.6  feet  east  of  monument  No.  361.  This  monument  marks 
the  comer  of  the  towns  of  Portville  and  Olean,  Cattaraugus  county, 
New  York.  It  is  on  line  between  property  of  Dusenberry  and 
Wheeler.  This  monument  was  found  to  be  in  good  condition  in 
every  respect. 

MONUMENT  No.  361  —  MILESTONE  155. 

Ifi  a  small  monument  standing  in  thick  open  woods,  on  a  steep 

easterly  slope,  about  600  feet  east  of  the  summit  of  the  ridge  west  of 

Loop's  creek  valley.    The  trees  in  the  vicinity  of  the  monument 

^re  chiefly  large  beech.    It  is  on  line  between  property  of  Dusen- 
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berry  and  Wheeler.    This  monument  was  found  to  be  in  good  con- 
dition in  every  respect. 

MONUMENT  No.  362  —  MILESTONE  156. 
Is  a  small  monument  standing  in  young  growth  of  trees,  on  steep 
westerly  slope,  in  a  wet  spot  about  700  feet  east  of  Meek's  creek, 
845  feet  east  of  monument  No.  363^  30  feet  east  of  hemlock  stump 
25  feet  high,  and  20  feet  east  of  upturned  root.  It  is  on  line  between 
the  property  of  Wheeler  and  the  South  Pennsylvania  Oil  Company. 
This  monument  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  363  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  east  side  of  a  highway 
leading  from  Etenton's  Millsi  to  Haymaker.  It  is  on  line  be- 
tween the  property  of  Wheeler  and  South  Pennsylvania  Oil  Com- 
pany.  This  monument  has  all  itfi  corners  chipped,  otherwise  it 
was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  364  —  MILESTONE  157. 
Is  a  small  monument  standing  on  a  narrow  teribce,  in  thick  open 
woods,  about  175  feet  northeast  of  the  first  oil  derrick  on  the  north 
side  of  the  road  nearest  the  summit,  and  about  225  feet  east  of  the 
summit  of  the  high  ridge  between  Meeks  and  Indian  creek,  on  gen- 
eral slope^  quite  steep,  northeasterly,  on  property  of  South  Penn- 
sylvania Oil  Company.  This  monument  was  found  to  be  in  good 
condition  in  every  reiBpect. 

MONUMENT  No.  366  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  east  side  of  a  highway, 
along  the  east  side  of  the  east  branch  of  Indian  creek.  It  is  on  line 
between  the  property  of  A.  W.  Dodge  and  W,  Mushirow.  This 
monument  has  its  south  side  chipped,  otherwise  it  was  found  to 
be  in  good  condition 

MONUMENT  No.  366  —  MILESTONE  158. 
Is  a  small  monument  standing  in  open  woods,  on  a  low  bluff, 
fiteep  southeasterly  slope,  to  a  brook  in  ravine  flowing  east-north- 
east, about  60  feet  distant,  about  1,200  feet  west  of  the  north  branch 
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of  Indian  creek,  and  1^693  feet  west  of  monument  No.  366.    It  Is  on 
line  between  the  property  of  A.  W.  Dodge  and  A.  A.  Mushrow. 

Ttu8  monument  was  found  to  he  in  good  condition  in  every  respect. 

• 

MONUMENT  No.  367  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  east  side  of  a  road  now 
hut  little  used,  leading  north  from  the  hamlet  of  Wigwam.  It  is 
on  the  property  of  Miles  Loop.  Thi«  monument  has  its  southeast 
comer  chipped  and  northwest  corner  hroken,  otherwise  it  was 
found  to  he  in  good  condition. 

MONUMENT  No.  368  —  TOWN  STONE. 
Is  a  small  monument  with  diagonal  grooves,  standing  near  the 
top  of  a  bluff,  on  a  steep  easterly  slope,  south  of  thick  woods,  222 
feet  west  of  monument  No.  367.  It  marks  the  comer  of  the  towns 
of  Otto  and  Eldred.  It  is  on  line  between  the  property  of  H.  Bulot 
and  F.  Newman.  This  monument  was  found  to  be  in  good  condi- 
tion in  every  respect. 

MONUMENT  No.  360  —  MILESTONE  159. 
Is  a  small  monument  standing  in  thick  open  woods,  on  a  gentle 
southerly  slope,  in  a  clump  of  10-inch  hemlocks,  about  350  feet 
north  of  road,  1,752.2  feet  east  of  monument  No.  370,  and  200  feet 
northeast  of  derrick  of  Richard  Rote.  It  is  on  line  between  the 
property  of  D.  E.  Quinlan  and  Lewis  Loop's  estate.  This  monu- 
ment has  heaved  4  inches,  otherwise  it  was  found  to  be  in  good 
condition* 

MONUMENT  No.  370  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  southwesterly  side  of  high- 
way, leading  from*  Wigwam  to  Knapp's  Creek  station.  It  is  on  line 
between  the  property  of  D.  E.  Quinlan  and  Lewis  Loop's  estate. 
This  monument  has  its  four  corners  chipped,  otherwise  it  was  found 
to  be  in  good  condition. 

MONUMENT  No.  371  —  MILESTONE  160. 
Is  a  small  monument  «»tanding  in  thick  woods,  upon  a  steep  north- 
easterly slope^  about  300  feet  directly  south  of  derrick  No.  9,  of  the 
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Bradford  Oil  Company,  700  feet  east  of  an  immense  rock,  near  the 
summit  of  the  ridge  and  1,333  feet  east  of  monument  No.  372.  It 
is  on  the  property  of  South  Pennsylvania  Oil  Company.  This  mon- 
ument has  its  southwest  comer  chipped,  otherwise  it  was  found  to 
be  in  good  condition. 

MONUMENT  No.  372  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  northeasterly  side  of  a  high- 
way leading  from  Knapp's  Creek  station  to  Dukes  Center,  on  the 
summit  of  the  ridge  southwest  of  Indian  creek.  It  is  on  the  prop- 
erty of  South  Pennsylvania  Oil  Company.  This  monument  has  all 
corners  chipped,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  373  —  HIGHWAY  STONE  2. 
Is  a  highway  monument  standing  on  the  east  side  of  a  road,  lead- 
ing from  Knapp's  Oeek  station  to  Moretown.  It  is  on  line  be- 
tween the  property  of  Angel  Oil  Company  and  the  Barse  tract. 
This  monument  has  its  four  corners  chipped,  otherwise  it  was  found 
to  be  in  good  condition. 

« 
MONUMflEINT  No.  374  — MILESTONE  161. 
Is  a  small  monument  standing  upon  a  steep  westerly  -slope, 
cleared  for  oil  purposes,  and!  partially  burned  over,  surrounded 
by  bushes,  d3.86  feet  west  of  monument  No.  393,  and  about  275 
feet  east  of  the  middle  branch  of  Knapp's  creek.  It  is  on  line  be- 
tween the  property  of  Angel  Oil  Oomipany  and!  Barse  estate.  This 
monument  was  found  to  be  in  good*  condition  in  every  respect. 

MONUMENT  No,  375  —  HIGHWAY  STONE  AND  RAILROAD 

STONE. 
Is  a  highway  monument  standing  on  west  side  of  a  highway  lead- 
ing from  Duke's  Center  to  State  Line  station,  and  on  the  east  side 
of  the  track  of  the  Western  New  York  and  Pennsylvania  railroad 
(narrow  gauge),  and  about  100  feet  south  from  railToad  depot. 
This  monument  has  its  northeast  comer  chipped',  otherwise  it  was 
found  to  be  in  good  condition. 
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MONUMENT  No.  376  —  HIGHWAY  SaX)NE  3. 
h  a  highway  monument  standing  on  east  mde  of  main  road 
leading  from  Bradford  to  Olean,  and  200  feet  south  of 
where  road  from  State  Line  station  intersects  main  road.  It  is 
on  line  between  the  property  of  Mrs.  M.  Smiley  and  William 
Meachin.  This  monument  has  its  corners  slightly  chipped,  other- 
^se  it  was  found  to  be  in  good  eondition. 

MONUMEINT  No.  377  —  MILESTONE  162. 
h  a  small  monument  standing  in  woodis  and  bushes  on  a  gentle, 
fatherly  slope,  about  100  feet  northeast  from  derrick  No.  5  of  the 
f^ath  Pennsylvania  Oil  Company,  and  490  feet  west  of  Pembroke 
fan.  It  is  on  line  ^between  property  of  Mra  M.  Smiley  and  South 
Pennsylvania  Oil  Company.  This  monument  was  found  to  be  in 
eood  condition  in  every  respect. 

MONUMENT  No^  378  — TOWN  STONE. 
Is  a  small  monument  with  diagonal  grooves  standing  in  thick 
young  woodis,  on  a  steep  southeasrterly  slope,  about  400  feet  south- 
easterly from  derrick  No.  7,  on  the  hill  of  the  Angel  Oil  Company, 
^d  2,354  feet  west  of  monument  No.  377.  It  makes  the  corner 
^^  the  towns  of  Otto  and  Bradford,  in  McKean  county,  Pennsyl- 
vania. It  is  on  line  between  the  property  of  Angel  Oil  Company 
^Qd  E.  T.  Johnson.  This  monument  was  found  to  be  in  good  con- 
•iition  in  every  respect. 

MONUMENT  No.  379  —  MtHJESTONE  163. 
Is  a  smaU  monument  standing  in  thick  young' woods  on  level 
^ond  southeast  side  of  the  summit  of  a  ridge,  north  of  the  head 
^  Chipmunk  jnin,  sJboxit  150  feet  south,  of  derrick  No.  3,  of  J.  T. 
^<>ne8,and  300  feet  south  of  the  residence  of  M.  P.  Weaver.  It  is 
on  line  between  the  property  of  J.  T.  Jones  and  E.  T.  Johnson. 
ikw  monument  was  found  to  ibe  in  good  condition  in  every  respect. 

MONUMENT  No.  380  —  MILESTONE  164. 
Is  a  small  monument  standing  7  chains  79  links  east  of  the  south- 
^wt  comer  of  lot  1,  section  13  of  township  1,  range  5,  Holland 
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Land  Company's  purchase,  in  open  space  in  woods,  about  300  feet 
northwest  of  derri<5k  No.  90,  of  W.  O.  Ck>.,  which  is  on  south  side 
and  very  close  to  Harrifitoui^  run,  in  the  middle  of  a  large  cove, 
looking  directly  north  about  1  mile  to  the  gummit  of  a  cove  and 
12  feet  south  of  board  and  torush  fence.  It  is  on  line  between  the 
property  of  Thomas  Ourwin  and  Franchott  Brothers.  This  monu- 
ment was  found  to  be  in  good  conditio^  in  every  respect. 

MONUMENT  No.  361  —  MlILEOTONB  166. 
Is  a  small  monument  standing  in  a  thick,  ox)en  wood,  on  a  small 
terrace,  steep  westerly  slope,  8^  feet  west  of  the  southeast  cor- 
ner of  Oarrollton,  Cattaraugus  county,  New  York,  whiieh  is  on  the 
west  side  of  the  summit  of  high  ridge  on  State  Line  run.  It  is  on 
the  property  of  Enterprise  Transit  Oil  Gompanj.  This  monument 
was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  382  —  MILESTONE  160. 
Is  a  highway  monument  standing  in  a  narrow  opening,  cut  out 
for  a  skidway  in  thick  woods,  166  feet  east  of  a  small  brook  near 
the  south  sidle  of  State  Line  Run  road  which  is  now  abandoned. 
It  is  on  the  property  of  the  Enterprise  Transit  Oil  Company. 
This  monument  was  found  to  be  in  good*  condition  in  every  respect. 

MONUMENT  No.  383  —  HIGHWL^Y  STONE  1. 
Is  a  highway  monument  standdng  on  north  side  of  deserted  State 
Line  Run  road>  12  feet  south  of  line  fence  and  about  ^00  feet  east 
of  monument  No.  384.  It  is  on  line  between  the  property  of  Beards- 
ley  and  Booth.  This  monument  has  all  its  corners  badly  chipped, 
otherwise  it  was  found  to  'be  in  good'  condition.       ^ 

MONUMENT  No.  384  —  HIGHW1A.Y  STONE  2. 
Is  a  highway  monument  standing  on  west  side  of  road',  in  valley 
of  Tuna  creek,  leading  from  Limestone  into  Bradford.  It  is  on 
line  l>etween  the  property  of  Beardsley  and  Booth.  This  monu- 
ment has  its  southeast  and  southwest  corners  chipped  and  has 
heaved  4  inches,  otherwise  it  was  found  to  be  in  good  condition. 
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MONUMBMD  No.  385  —  Kl\jILRa\D  STON©  1. 
Is  a  email  monoment  standing  on  east  »id!e  of  track  of  Buffalo, 
Bochester  and  Pittfirbui^  railroad.    This  monument  "has  its  four 
eomere  chipped,  otherwise  it  was  found  to  be  in  good  condition. 

« 

MONUMENT  No.  386  —  RAILROL^D  STONE  2. 
Is  a  small  monument  standing  on  east  side  of  track  of  the  Brad- 
ford braikoh  of  the  New  York,  Lake  Erie  and  Western  railroad: 
This  monument  has  its  edgee  ohipped,  and  has  heaved  5  inches, 
otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  387  —  MILESTONE  167. 
Is  a  small  monument  standing  upon  Tuna  flats^  on  the  southeast 
fide  of  a  narrow  slough,  aibout  200  feet  east  of  Tuna  Unguant  creek, 
ud  139)f eet  west  of  monument  No.  386.    This  monument  was>  found 
to  be  in  good  condition  in  every  respeJct. 

MONUMENT  No.  388  — MILESTONE  167-1. 
Is  a  small  monument  standing  upon  Tuna  flats,  at  the  east  edge 
of  the  seventh  latitu<le  stone,  on  north  side  of  line  fence,  and 
aboat  250  feet  west  of  Tuna  Unguant  creek.    This  monument  was 
found  to  be  in  good  condition  in  every  respect. 

MONUMIENT  No.  389  —  HUOHTVUY  STONE  1. 
Is  a  highway  monument  standing  on  west  side  of  road  on  the 
^est  side  of  valley  of  Tuna  creek.    It  is  on  line  between  the  prop- 
erty of  William  Beardsley  and  Phoebe  Carpenter.    This  monu- 
DKnt  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  390  —  MILESTONE  168. 
Is  a  small  monument  standing  upon  a  little  knoll,  in  a  thick, 
joaug  woods,  on  steep  northeasterly  slope,  west  side,  at  the  head 
of  a  cove  in  the  mountain,  aibout  200  feet  west  of  a  brook,  about 
525  feet  east  of  the  narrow  summit  of  the  bigh  ridge  on  west  side 
oC  Tnna  valley,  and  on  south  side  of  line  bar!b-wire  fence.  It  is  on 
^e  between  the  property  of  William  Beardsley  and  Freeley. 
This  monoment  was  found  to  be  in  good  condition  in  every  respect. 

21* 
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MONUMENT  No.  391  —  MILESTONE  169. 
Is  a  small  monument  standing  in  thick  open  woods,  upon  a  gen- 
tle southwesterly  slope,  on  northeast  side  of  a  valley  opening  out 
upon  Bolivar  brook,  about  100  feet  west  of  where  the  hill  begins 
to  slope  and  about  865  feet  west  of  the  west  side  of  the  summit  of 
the  main  ridge.  It  is  on  line  between  the  property  of  Bingham 
estate  and  the  Bradford  Land  Company.  This  monument  has 
heaved  2  inches,  otherwise  it  was  f ouaid  to  be  in  good  condition. 

MONUMENT  No.  392  — HIGHWAY  STONE  ,1. 
Is  a  highway  monument  standing  on  the  east  side  of  an  aban- 
doned wood  road,  which  follows  the  valley  of  Bolivar  brook.  It  is 
on  line  between  the  property  of  the  Bingham  estate  and  the  Brad- 
ford Land  Ck)mpany.  This  monument  has  its  northwest  comer 
chipped,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  393  —  MILESTONE  170. 
Is  a  small  monument  standing  in  partially  cleared  space,  in 
thick  woods  upon  a  very  steep  easterly  slope,  about  600  feet  west 
of  Bolivar  brook^  and  613.2  feet  west  of  monument  No.  392.  It  is 
qn  line  between  property  of  the  Limestone  Tannery  Company  and 
the  Bradford  Land  Company.  This  monument  was  found  to  be  in 
good  condition  in  every  respect. 

MONUMENT  No.  394— HOLLAND  LAND  COMPANY'S  PUR- 
CHASE. 
Is  a  small  monument  with  diagonal  grooves  and  marks  the  cor- 
ner of  sections  54  and  66  of  township  1,  range  6,  of  Holland  Land 
Company's  Purchase,  standing  in  thick  open  woods,  on  a  gentle 
easterly  slope  485  feet  west  of  monument  No.  393.  It  is  on  line 
between  the  property  of  the  Limestone  Tannery  Company  and  the 
Bradford  Land  Company.  This  monument  was  found  to  be  in 
good  condition  in  every  respect. 

MONUMENT  No.  395  —  HOLLAND  LAND  COMPANY^  PUR- 
CHASE AND  TOWN  STONE. 
Is  a  small  monument  with  diagonal  grooves,  set  at  the  south  end 
of  the  western  transit  meridian  of  the  Holla:nd  Landl  Company's 
Purchase ;  it  is  standing  in  thick  open  woods,  on  nearly  level  ground, 
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5  feet  west  of  large  upturned  root.  It  marks  the  comer  of  the 
towns  of  Carrollton  and  Red  House,  in  Cattaraugus  county,  New 
York.  It  is  on  line  between  the  property  of  the  Limestone  Tan- 
nery Company  and  the  Bradford  Land  Ck)mpany.  This  monument 
was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  396  —  MILESTONE   171. 
Is  a  small  monument  standing  in  thick  open  woods  (beech  and 
maple)  on  level  ground,  548.4  feet  west  of  monuipent  No.  395.    It 
is  on  the  property  o*f  the  Bradford  Land  Company.    This  monu- 
ment was  found  to  be  in  good,  condition  m  every  respect, 

MONUMENT  No.  397  —  MILESTONE  172. 
Is  a  small  monument  standing  on  gentle  southeasterly  slope,  on 
east  side  of  wood  road,  about  50  feet  northwest  of  brow  of  steeper 
slope,  southeast  of  Bennett  brook.  It  is-  on  the  property  of  the 
Bradford  Land  Company.  This  monument  was  found  to  be  in 
good  condition  in  every  respect. 

MONUMENT  No.  398  — HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  east  side  of  old  Bradford 
Trail,  now  abandoned,  800  feet  west  of  monument  No.  397,  and 
alongside  of  fallen  log.  It  is  on  the  property  of  the  Bradford 
I^ndj  Company.  This  monument  has  its  southwest  corner  chipped, 
otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  399  — HOLLAND  LAND  COMPANY'S  PUR- 
CHASE. 
Is  a  small  monument  with  diagonal  grooves^  and  marks  the  south- 
westxomer  of  Willink  strip.  It  stands  in  burnt  woods,  surrounded 
bj  briars,  60  feet  south  of  Old  Bradford  Trail,  and  1,589  feet  west 
of  monument  No.  397.  It  is  on  line  between  the  property  of  E.  R. 
^choonmaker  and  the  Bradford  Land  Company.  This  monument 
was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  400  — MILESTONE  173. 
I8  a  small  monument  standing  in  burnt  woods,  on  level  ground, 
aouthwest  of  a  gentle  slope,  and  northwest  to  Red  House  creek  and 
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about  1,000  feet  south  to  an  abandoned  lumber  camp  <m  Red  House 
creek,  known  as  ^*  Cass  Duell's  old  shanties."  It  is  on  the  prop- 
erty of  the  Bradford  Land  Company.  This  monument  waa  found 
to  be  in  good  condition  ip  every  respect. 

MONUMENT  No.  401  —  HOLLAND  LAND  COMPANY'S  PUR- 
CHASE, THREE-MILE  POST. 

Js  a  small  monument  standing  on  steep  Tiartherly  slope,  sur- 
rounded by  rock's  and  fallen  logs,  10  feet  west  of  a  small  spring^ 
brook,  about  350  feet  southwest  of  deserted  lumber  camp,  and  75 
feet  north  of  the  brow  of  the  hill.  The  letters  "  N.  Y."  and  "  Pa.'' 
were  erroneously  cut. on  the  wrong  sides  of  the  stone.  It  stands 
^  upon  the  south  line  of  township  1,  range  7,  of  the  Holland  Land 
Company's  Purchase,  and  about  260  feet  west  of  the  comer  of  sec- 
tions 25  and  38  of  township  1,  range  7.  It  is  on  line  between  the 
property  of  the  Bradford  Land  Company  and  the  Stone  estate. 
This  monument  was  found  to  be  in  good  condition  in  every  respect* 

MONUMENT  No.  402  —  MILESTONE  174. 

Is  a  small  monument  standing  cp  a  northerly  slope  buried  in  the 
root  and  at  the  east  side  of  a  large  windfall,  275  feet  west  of  where 
the  Allegany  and  Kinsua  railroad  crosses  the  line,  1,052  feet  weal: 
of  monument  No.  401.  It  is  on  the  property  of  the  Bradford  Land 
Company.  This  monument  has  heaved  4  inches,  otherwise  it  was 
found  to  be  in  good  condition. 

MONUMENT  No.  403  —  MILESTONE   175. 

Is  a  small  monument  standing  on  a  southerly  slope  500  feet  north- 
east of  Yager's  old  saw  mill,  and  about  300  feet  north  of  Quaker 
Run,  12  feet  south  of  road,  which  parallels  the  line  running  east- 
erly, 1,555.2  feet  east  of  monument  No.  404  and  about  1,072  feet 
east  of  the  comer  of  sections  41  and  49,  township  1,  range  7,  of  the 
Holland  Land  Company's  Purchase.  It  is  on  the  property  of  the 
Bradford  Land  Company.  This  monument  has  heaved  4  inches 
otherwise  it  was  found  to  be  in  good  condition. 
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MONUMENT  No.  404  — HIGHWAY  STONE  1. 
Is  a  highway  monument  ^standing  on  west  side  of  an  abandoned 
wood  Foad,  now  grown  up  with  briars,  about  500  feet  west  of 
Yager's  old  saw  mill  and  60  feet  northwest  of  north  end  of  raised 
skidway.  It  is  on  the  property  of  the  Bradford  Land  Company. 
TMa  monument  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  405  —  MILESTONE  176. 
Is  a  small  monument  standing  on  a  very  steep  southerly  slope, 
in  thick  woods,  300  feet  south  of  the  summit  of  the  ridge,  about 
1300  feet  west  of  brow  of  slope,  where  it  intersects  the  boundary 
line,  5  feet  west  of  large  fallen  beech,  and  268  feet  west  of  the  south- 
east corner  of  section  57,  in  township  1^  range  7,  of  the  Holland 
Land  OonapanVs  Purchase.  It  is  on  the  property  of  Bradford 
Land  Company.  This  monument  was  found  to  be  in  good  condi- 
tion in  every  respect. 

MONUMENT  No.  406  —  HOLLAND  LAND  COMPANY'S  PUR- 
CHASE —  MILEPOST  5f 
Is  a  small  monument  with  diagonal  grooves,  standing  in  thick 
bnshy  woods,  on  narrow  terrace,  on  steep  southwesterly  slope, 
about  200  feet  from  foot  of  slope,  and  1,411  feet  west  of  monu- 
ment No.  405.  It  is  on  the  property  of  the  Bradford  Land  Com- 
pany. This  monument  was  found  to  be  in  good  condition  in  every 
respect. 

MONUMENT  No.  407  — HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  west  side  of  road,  leading 
northerly  to  Frecks,  on  south  branch  of  Quaker  run.  It  is  on  the 
property  of  the  Bradford  Land  Company.  This  monument  has 
all  its  comers  chipped,  otherwise  it  was  found  to  be  in  good  condi- 
tion. 

MONUMENT  No.  408  —  MILESTONE  177. 

Is  a  small  monument  standing  in  thick  open  woods,  on  slight 
easterly  slope,  455.6  feet  west  of  monument  No.  407^  6  feet  south  of 
a  small  brook,  and  1125  feet  west  of  a  clearing  on  the  Pennsylvania 
Bide.  It  is  on  the  property  of  the  Bradford  Land  Company.  This 
monument  was  found  to  be  in  good  condition  in  every  respect. 
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MONUMENT  No.  409  —  TOWN.  STONE  1. 
Is  a  small  monument  with  diagonal  grooves,  standing  in  open 
wJoods,  steep,  short  northerly  slope,  south  side  of  a  narrow  ravine^ 
10  feet  east  of  a  brook  running  westerly,  600  feet  west  of  the  sum- 
mit of  the  ridge  west  of  monument  408  and  2,758  feet  east  of  monu- 
ment No.  410.  It  is  on  the  property  of  the  Bradford  Land  Cona- 
pany.     This  monument  was  found  to  be  in  good  condition  in  every 

respect. 

MONUMENT  No.  410  —  MILEISTONE  178. 

Is  a  small  monument  standing  on  north  edge  of  burnt  slashing, 

covered  with  fallen  logs  and  bushes,  about  150  feet  south  of  thick, 

open  woods,  on  a  steep  northeasterly  &lox)e,  330  feet  east  of  the 

summit  of  the  ridge,  east  o<f  valley  of  Wolf  run,  167  feet  west  of 

large  maple  which  stands  on  brow  of  very  steep,  northeasterly 

slope  and  1,170  feet  west  of  west  branch  of  Quaker  run.     It  is  on 

m 

the  property  of  the  Bradford  Land  Company.    This  monument  was 
found  to  be  in  good  condition  in  every  respect. 

.  MONUMENT  No.  411  —  MILEiSTONE  179. 
Is  a  small  monument  standing  in  thi'ck,  open  woods,  on  level 
ground,  on  north  bank  of  shallow  ravine,  about  225  feet  east  of 
Wolf  run  and  968  feet  east  of  highway  monument  on  southwest 
side  of  Wolf  Run  road.  It  is  on  the  property  of  the  Bradford 
Land  Company.  This  monument  has  its  southeast  corner  chipped^ 
otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  412  — HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  southwest  side  of  road 
leading  from  Wolf  run  to  Willow  creek.    It  is  en  the  property  of 
the  Bmdlford  Land  Company.    This  monument  was  found  to  be  in  ^ 
good  condition  in  every  respect. 

MONUMENT  No.  413  —  MILESTONE  180. 
Is  a  small  monument  standing  in  thrck^  ope^a  woods,  on  steep 
northwesterly  slope,  66  feet  east  of  a  brook  in  a  deep  ravine.     It 
is  on  the  property  of  the  Bradford  Land!  Company.     This  monu- 
ment has  heaved  2  inches,  otherwise  it  was  found  to  be  in  good 
ondition. 
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M02?UMENT  No.  414  —  MILESTONE  181. 
Is  a  Bmall  monimient  standing  on  the  south  edge  of  a  large  oak 
log,  in  thick,  oi)en  woods,  on  a  southeasterly  slope,  and  1,000  feet 
east  of  the  l>row  of  a  steep,  northwesterly  slope.  It  is  on  line 
between  the  property  of  W.  S.  Weed  &  Co.  and  Bennis*&  Co.  This 
monument  was  found  to  be  in  good  condition  in  every  respect. 

s 

MONUMENT  No.  415  —  MILESTONE  182. 
Is  a  small  monument  standing  in  a  small  opening  in  thin,  buehy 
woods  on  a  «teep  southerly  slope,  north  of  Willow  Cl'eek  valley, 
L742  feet  east  of  a  brook,  in  a  d^p  ravine,  and  about  300  feet 
«oath  of  the  summit  of  a  ridge.  It  is  on  line  between  the  property 
of  Jay  White  and  the  Stone  estate.  This  monument  was  found  to 
be  in  good  condition  in  every  respect. 

MONUMENT  JTo.  416  —  OOUNTll  STONE. 
Is  a  small  monument  with  diagonal  grooves,  ^standing  in  thick, 
Toung  woods^  on  a  steep  southwesterly  slope,  297  t^Qt  west  of 
monument  No.  415.  This  monument  marks  the  comer  of  the 
counties  of  Warren  and  McKeen,  Pennsylvania.  It  is  on  line 
between  the  property  of  Jay  White  and  the  Stone  estate.  This 
monument  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  417  —  MILESTONE  183. 
Is  a  small  monument  standing  under  line  barb-wire  fence,  on 
north  e<^e  of  iclearing,  on  gentle  southerly  elope,  and  between 
two  branjches  of  Willow  creek,  one  800  feet  east  and  the  other  400 
feet  west.  It  is  on  line  betw  een  the  property  of  John  Warren 
and  Perry  Boot.  This  mopument  was  found  to  be  in  good  con- 
<iition  in  every  respect. 

MONUMENT  No.  418  — HIGBOWv^Y  STONE  1. 
Is  a  highway  monument  standing  on  east  side  of  a  road  leading 
northerly  from  Corydon,  about  100  feet  north  of  John  T.  OdelPs 
bouse.  It  is  on  line  between  the  property  of  John  T.  Odell  and 
the  Oenung  estate.  Thte  monument  has  its  northwest  corner 
<^hipped,  otherwise  it  was  found  to  be  in  good  condition. 


328  Annual  Report  of  the 

MONUMBOT^  No.  419  —  ALiLEOAN Y  INDIAN  MONUMENT. 
Is  an  iron  monument  gtanding  1,788'.2<5  feet  west  of  monument 
No.  417,  in  the  middle  of  the  road  leading  from  Corydon  to  Wolf 
run,  standing  out  of  the  ground  about  6  inches;  and  16  feet  west 
of  monument  No.  418,  and  is  6^  inches  south  of  line.  It  was  set 
by  United  States  Commission  in  1878,  to  mark  the  southeast  cor- 
ner of  the  Allegany  Indian  reservation.  It  is  on  line  between 
the  property  of  John  Warren  and  Perry  Root.  This  monument 
was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  420  —  RAILROAD  STONE  1. 
Is  a  small  monument  standing  on  the  east  side  and  15  feet  dis- 
tant therefrom  of  the  Western  New  York  and  Pennsylvania  Rail- 
road  Company's  track  center.    This  monument  has  its  sputh  side 
badly  ichipped,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  421  —  MILEBTONE!  184. 
Is  a  small  monument  standing  in  cleared,  cultivated  land,  on 
south  side  of  stump  fence,  about  50  feet  west  from  the  north  end  of 
worm  femce  and  570.3  feet  east  of  monument  No.  422.  It  is  on 
line  'between  the  property  of  the  Allegany  Indian  reservation  and 
Daniel  Root.  This  monument  was  found  to  be  in  good  condition 
in  every  respect. 

MONUMENT  No.  422  —  B.IGrBJWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  east  side  of  the  river 
road  leading  from  Corydon  to  the  Indian  reservation*  It  is  on  line 
between  the  proiperty  of  Allegany  Indian  reservation  and  Daniel 
Root.  This  monument  was  found  to  be  in  good  condition  in  every 
respect. 

'  MONUMENT  No.  423  —  HIGHWAY  STONE  2. 
Is  a  highway  monument  standing  on  the  west  side  of  the  road 
on  the  right-hand  bank  of  the  Allegany  river.  It  is  on  line  be- 
tween the  property  of  the  Allegany  Indian  reservation  and  J.  K. 
Webb.  This  monument  was  found  to  be  in  good  condition  in  every 
respect. 
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MONUMEIS^  No.  424  —  MILESrrONE  185. 
Is  a  small  monument  standing  in  a  «mall  <;leared  spot,  in  thick, 
bashy  pasture,  on  a  northeaflrterly  slope,  south,  of  thick  woods, 
290  feet  west  of  a  small  brook,  in  a  ehallow  ravine,  and  just  north 
of  a  verj  steep  northerly  slope,  nearly  500  feet  sonth  of  State  Line 
nm,  under  line  barb- wire  f  enice.  It  is  on  line  between  the  property 
of  the  Allegany  Indian  reservation  and  J.  K.  Webb.  This  monu» 
ment  has  it»  southeast  comer  broken,  otherwise  it  was  found  to 
be  in  good  condition. 

MONUMENT  No.  425  —  ALLEOANY  IN1>IAN  MONUMENT. 

Is  an  iron  monument  about  18  inches  high,  standing  294. 4  feet 
west  of  monument  No.  424,  upon  a  gentle  easterly  slope,  in  a  thick 
growth  of  briars,  south  side  of  a  large  hemlojck  stump.  It  was 
placed  in  1878  to  mark  the  southwest  comer  of  the  Indian  reser- 
vation. It  is  on  line  between  the  property  of  the  Indian  reserv^a- 
tion  and  J.  K.  Webb.  This  monument  was  found  to  be  in  good 
condition  in  every  resi)ect. 

9 

MONUMENT  No.  426  —  REFERENCE  MONUMENT  1. 
Is  a  highway  monument  standing  at  the  side  of  monument  No. 
*25,  just  south  of  the  brow  of  steep  northerly  slope,  towards  State 
Line  run,  aibout  500  feet  south  of  the  run.  It  is  on  line  between 
^e  property  of  the  Indian  Reservation  and  J.  K.  Webb.  This 
monument  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  427  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  west  side  of  a  highway, 
'^ding  southwesterly  from  State  Line  Run  road.  It  is  on  line  be- 
tween the  property  of  Sylvester  Birch  and  Munsen  Bliss.  This 
nK)nTiinent  has  all  corners  chipped,  otherwise  it  was  found  to  be  in 
good  condition. 

MONUMENT  No.  428  —  MILESTONE  186. 

Is  a  highway  monument  on  the  west  side  of  State  Line  run  road^ 

•^feet  north  of  creek^  and  at  point  where  State  Line  Run  road  runs 

wutherly  into  Pennsylvania,  in  cleared  land,  under  fence  which 

^^  north  and  south.    It  is  on  line  between  the  property  of  Syl- 
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vester  Birch  and  Munsen  Blisis.  This  manument  has  its  corners 
chipped  and  has  heaved  5  inches,  otherwise  it  was  found  to  be  in 
good  condition. 

MONUMENT  No.  429  —  MILESTONE  187. 
Is  a  small  monilment  •standing  on  steep  southerly  slope,  in  woods 
grown  up  to  bushes  and  briars,  about  50  feet  east  of  abandoned 
wood  poad,  running  northwest,  850  feet  east  of  monument  No.  430, 
and  500  feet  north  of  State  Line  run.  It  is  on  line  between  the 
property  of  Hiram  Scott  and  Thomas  Quamtanto.  This  monu- 
ment has  heaved  3  inches,  otherwise  it  was  found  to  be  in  good 
conditian. 

MONUMENT  No.  430  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  north  side  of  a  wood 
road,  about  300  feet  north  of  State  Line  run.    It  is  on  the  property 
of  Hiram  Scott.   Thi«  monument  was  found  to  be  in  good  condition 
in  every  respect. 

MONUMENT  No.  431  —  HIGHWAY  STONE  2,  SECTION  STONE. 
Is  a  highway  monument  standing  in  a  shallow  raving,  1,014  feet 
east  of  monument  No.  432,  40  feet  south  of  wood  road,  and  about 
100  feet  west  of  abandoned  wood  road  running  southerly.  It 
marks  the  corner  of  sections  34  and  49  of  township  1,  range  9  of 
the  Holland  Land  Company's  Purchase.  It  is  on  line  between  the 
property  of  Voley  Vickery  and  J.  M.  Wilson.  This  monument  was 
found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  433  —  TOWN  STONE  1. 
Is  a  small  monument  with  diagonal  grooves,  standing  on  a  slight 
easterly  slope^  on  east  side  of  summit  of  Bobbins'  hill,  in  open  field, 
292.3  feet  east  of  monument  No.  434,  on  north  side  of  worm  line 
fence  and  15  feet  east  of  fence  running  southerly.  It  marks  the 
corner  of  the  townships  of  Elk  and  Pine  Grove,  in  Warren  county, 
Pennsylvania.  It  is  on  line  between  the  property  of  Burt  and 
Williams.  This  monument  was  found  to  be  in  good  condition  in 
every  respect. 
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MONUMENT  No.  434  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  east  side  of  Quaker  Hill 
road,  leading  from  South  Valley  to  Aekley.    It  is  on  line  between 
the  property  of  William  Rabbins  and  S.  L.  Burt.    This  monument 
wa«  fovRd  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  435  —  MILESTONE  189. 
Is  a  small  monument  standing  on  a  westerly  slope,  in  cleared 
land,  about  5  feet  northwest  of  a  large  burnt  stump,  and  90  feet 
west  of  wood  road,  and  730.3  feet  west  of  monument  No.  434,  and 
about  100  feet  west  of  the  southeast  corner  of  clearing.  It  is  on  the 
property  of  S.  L.  Burt.  This  monument  wa-s  found  to  be  in  good 
condition  in  every  respect. 

M0NUME;NT  No.  436  —  COUNTY  STONE. 
Is  a  higihway  monument  ^standing  in  cleared  land  on  southerly 
slope,  at  junction  of  State  line  and  county  line  fences,  1,380.1  feet 
west  of  monument  No.  435.  It  marks  the  corner  of  the  counties  of 
Cattaraugus  and  Chautauqua,  New  York.  It  is  on  line  between  the 
property  of  William  Bobbins  and  F.  Burke.  This  monument  has 
heaved  5  inches,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  437  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  west  side  of  a  highway 
leading  from  the  county  line  of  Cattaraugus  and  Chautauqua  to 
Aekley.  It  is  on  line  between  the  property  of  Davis  and  Bullock. 
This  monnment  has  all  corners  chipped,  otherwise  it  was  found  to 
he  in  good  condition. 

MONUMENT  No.  438  —  MILESTONE  190. 
Is  a  small  monument  standing  on  nearly  level  ground,  in  a  small 
iiarrow  gully,  covered  with  briars  and  fallen  trees,  about  5  feet 
wutbof  north  branch  of  brook  which  flows  westerly,  north  edge  of 
clearing,  under  line  barb  wire  fence  and  at  junction  of  wire  fence 
running,  northerly,  north  1  degree  30  niinutes  east,  and  about  one- 
fonrth  of  a  mile  from  the  residence  of  W.  F.  Atkins.  It  is  on  line 
between  the  property  of  W.  Wilson  and  W.  F.  Atkins.  This  monu- 
ment has  heaved  5  inches,  otherwise  it  was  found  to  be  in  good 
condition. 
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MONUMENT  No.  439  —  HIGHWAY  STONE  1  AND  SECTION 

STONE. 
Is  a  highway  monument  standing  about  15  feet  east  of  the  road 
leading  from  Frewsbiirg  td  Ackley  station,  and  about  30  feet  south 
of  Riverside  creamery.  It  marks  the  comer  of  sections  9  and  17 
in  township  1  range  10  of  the  Holland  Land  Company's  Purchase. 
It  is  on  line  between  the  property  of  William  Colliton,  C.  Cole,  G. 
G.  Anderson  and  E.  E.  Herrick.  This  monument  was  found  to  be 
in  good  condition  in  every  respect. 

MONUMENT  No.  440  —  MILESTONE  191. 
Is  a  small  monument  standing  in  cleared  land,  north  of  a  piece  of 
woods,  upon  a  southeasterly  slope^  under  line^  worm  fence,  1,685 
feet  west  of  monument  No.  439.  It  is  on  lin^  between  the  property 
of  William  Colliton  and  G.  G.  Anderson.  This  monument  was 
found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  441  —  FOUR-MILE  POST,  HOLLAND  LANI> 

COMPANY'S  PURCHASE. 
Is  a  small  monument  standing  upon  a  steep  bluff,  on  the  west 
side  of  a  deep  ravine,  100  feet  west  of  brook,  on  south  side  of  line 
fence,  and  1,107.5  feet  west  of  monument  No.  440.  It  is  on  the 
property  of  John  Lundburg.  This  monument  has  heaved  5  inches^ 
otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  442  —  MILESTONE  192. 
Is  a  small  monument  standing  in  an  open  chestnut  grove,  south 
side  of  thick  wtoods,  ou  a  westerly  slope,  southeast  side  of  small 
ravine,  3  feet  south  of  line  fence,  and  395  feet  west  of  the  summit 
of  a  ridge,  west  side  of  a  deep  ravine.  It  is  on  line  between  the 
property  of  A.  H.  Lake  and  Harrison  Fenton.  This  monument 
was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  443  — HIGHWAY   STONE   1. 
Is  a  highway  monument   on  the   east   side  of  road   leading 
from  Pine  Grove  to  Fentonville.     It  is  on  line  between  the  property 
of  Richardson  and  Mrs.  Noyce.    This  monument  was  found  to  be 
in  good  condition  in  every  respect. 
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MONUMENT  No.  444  —  MILESTONE  198. 
Is  a  small  monument  standing  on  a  narrow  gravel  ridge,  between 
two  small  swamps,  on  Oonewango  fiats,  on  north  side  of  line  stump 
fence  and  about  150  feet  east  from  west  end  of  fence.  It  is  on  the 
property  of  Woodruff  Allen.  This  monument  was  found  to  be  in 
good  condition  in  every  respect. 

MONUMENT  No.  445  —  RAILROAD   STONE   1. 
Is  a  small  monument  standing  on  the  west  side  of  the  Dunkirk, 
Allegany  Valley  and  Pittsburg  railroad.    It  was  found  to  be  in  * 
good  condition  in  every  respect. 

MONUMENT  No.  446  — RIVER  STONE  1. 
Is  a  small  monument  standing  on  the  left  hand  bank  of  the  CJone- 
wango  river,  in  cleared  land,  under  board  fence,  and  30  feet  east  of 
the  bank  of  the*  river.  It  is  on  the  property  of  Martha  Allen. 
This  monument  was  found  to  be  nearly  flush  with  the  surface  of  the 
groand,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  447  — RIVER  STONE  2  AND  HIGHWAY 

STONE  1. 
Is  a  highway  monument  standing  on  the  west  bank  of  the  Cone- 
wango  river,  on  the  north  side  of  an  abandoned  road,  and  about  40 
'eet  west  of  the  river.  It  is  on  line  between  the  property  of  H. 
Ooi  and  Oharles  Durand.  This  monument  was  found  to  be  in 
good  condition  in  every  respect. 

MONUMENT  No.  448  —  MILESTONE   IM. 

Is  a  small  mionument  standing  on  the  west  side  of  a  road,  leading 

from  Jamestown^  New  York  to  Warren,  Pennsylvania,  about  3,575 

feet  west  of  the  jConewango  river,  and  125  feet  southerly  from  the 

residence  of  Henry  Gox.    It  is  on  line  between  the  property  of 

Henry  Cox  and  G.  Townsend.    This  monument  was  found  to  be  in 

good  condition  in  every  respect.    A  large  sandstone  monument  set 

by  A.  T.  Pendergrast,  in  1871,  stands  at  the  west  edge  of  milestone 
194. 
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MONUMENT  No.  449  —  MILESTONE  195  AND  TOWN  STONE. 
Is  a  small  monument  with  diagonal  grooves,  standing  in  cleared 
field,  5  feet  south  of  line  fence,  and  367.6  feet  east  of  monument 
No.  450.  It  marks  the  comer  of  the  towns  of  Pine  Grove  and 
Farmington,  in  Warren  county,  Pennsylvania.  It  is  on  the  prop- 
erty of  William  Townsend.  This  monument  has  heaved  3  inchee,. 
and  has  its  south  side  chipped,  otherwise  it  was  found  to  be  in 
good  condition. 

MONUMENT  No.  450  — HIGHWAY  STONE   1. 
Is  a  highway  monument  standing  on  the  west  side  of  a  road 
leading  from  Kiantone  to  Russell.    It  is  on  the  property  of  Williams 
Townsend.    This  monument  has  its  north  side  broken,  otherwise  it 
was  found  to  be  in  good  condition. 

MONUMENT   No.    451  —  MILESTONE   195    1-8. 
Is  a  small  monument  standing  at  the  east  edge  of  the  eightb 
latitude  stone,  on  the  north  edge  of  thick  woods,  and  the  west  brow 
of  a  narrow  ravine,  just  south  of  rail  and  bush  fence.    It  is  on  line 
between  the  property  of  Brewster  and  William  Townsend.    This- 
monument  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  452  —  MILESTONE  196. 
Is  a  small  monument  standing  on  a  gentle  northerly  sloi)e,  north* 
side  of  thick  woods^  and  about  50  feet  east  of  an  abandoned  wood 
road,  about  500  feet  east  of  the  southwest  corner  of  a  clearing,  and 
about  800  feet  southwest  of  the  residence  of  Standish.  It  is  on 
line  between  the  property  of  Robert  Jackson  and  J.  Standish. 
This  monument  has  heaved  4  inches,  otherwise  it  was  found  to  be- 
in  good'  condition. 

MONUMENT  No.  453  —  MILESTONE  197. 
Is  a  highway  monument  standing  on  cleared  land,  on  gentle 
northerly  slope,  30  feet  east  of  a  road,  leading  from  Farmington  ta 
Jamestown.    It  is  on  the  property  of  T.  Gustafson.    This  majiii- 
ment  was  found  to  be  in  good  condition  in  every  respect. 
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MONUMENT  No.  454  — HIGHWAY  STONE  1  AND  TOWN 

STONE. 
Is  a  highway  monnment  standing  on  the  ea^t  side  of  a  road, 
leading  from  Warren  to  Jamestown,  about  60  feet  sonth  of  small 
brook  crossing  road.  It  marks  the  comer  of  the  towns  of  Kiantone 
and  Bnsti^  New  York.  It  is  on  the  property  of  Martin  Beck. 
This  monnment  has  its  west  edge  chipped,  otherwise  it  was  found 
to  be  in  good  condition. 

MONUMENT  No.  455  —  MILESTONE  198. 
Is  a  small  monument  standing  on  level  ground,  op  the  north  side 
of  a  clearing,  in  the  edge  of  woods,  705.3  teet  west  of  monument  No. 
454,  and  on  the  north  side  of  worm  fence.  It  is  on  the  property 
of  Jasper  Cole.  This  monument  was  found  to  be  in  good  condition 
in  every  respect. 

MONUMENT  No.  456  —  HOLLAND  LAND  COMPANY'S  PUR- 
CHASE, 2i-MILE  POST. 
Is  a  small  monument  standing  in  open  woods,  on  a  westerly 
slope,  about  300  feet  west  of  the  summit  of  the  ridge,  and  2,475  feet 
west  of  monument  No.  455,  and  under  line  worm  fence.  It  marks 
the  2J-mile  post  of  the  Holland  Land  Company's  Purchase;  it  is  on 
the  south  line  of  township  1,'  range  11.  It  is  on  the  property  of 
Jasper,  Coles.  This  monument  has  heaved  3  inches,  otherwise  it 
was  found  to  be  in  good  condition. 

iMONUMENT  No.  457  —  MILESTONE  199. 
Is  a  highway  monument  standing  on  the  west  side  of  a  road, 
leading  from  Jamestown  to  Warren.  It  is  on  line  between  the 
Property  of  H.  A.  Nelson  and  L.  A.  Coleman.  This  monument  has 
Its  north  and  south  sides  chipped,  otherwise  it  was  found  to  be  in 
good  condition. 

MONUMENT  No.  458  — HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  north  side  of  a  road  lead- 
feg  from  Busti  to  Warren.    It  is  on  line  between  the  property  of 
^.  Stanford  and  W.  H.  Holcomb.    This  monument  was  found  to 
he  in  good  condition  in  every  respect. 
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MONUMENT  No.  459  —  MILESTONE  200. 
Is  a  small  monument  standing  under  line  worm  fence,  on  the 
south  edge  of  woods,  on  southerly  slope,  north  of  a  ravine  at  the 
corner  of  two  Pennsylvania  farms,  which,  is  also  the  comer  of 
Pennsylvania  Warrants  Nos.  242  and  291;  about  100  feet  east  of  the 
head  of  a  long  westerly  slope.  It  is  on  line  between  the  property 
of  W.  H.  Holcomb  and  W.  Stanton.  This  monument  has  heaved 
2  inches,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  460  — TOWN  STONE. 
Is  a  small  monument  standing  on  level  ground  in  a  little  eove  on 
a  low  bluff,  which  slopes  southerly  13  feet  south  of  foot  of  slope, 
about  2,500  feet  west  of  monument  No.  459,  and  under  line  worm 
fence.  It  marks  the  comer  of  the  townships  of  Sugar  Grove  and 
Earmington,  Pennsylvania.  It  is  on  line  between  the  property  of 
H.  Paige  and  W.  Stanton.  This  monument  was  found  to  be  in 
good  condition  in  every  respect. 

MONUMENT  No.  461  —  MILESTONE  201. 
Is  a  highway  monument  standing  on  the  west  side  of  a  road,  east 
of  Stillwater  creek,  leading  from  Busti  to  Chandler's  Valley.  It  is 
on  line  between  the  property  of  Stanford'  and  Simmons.  This 
monument  has  all  comers  chipped,  otherwise  it  was  found  to  be 
in  good  condition. 

MONUMENT  No.  462  — HIOHWAY   STONE   L 
Is  a  highway  monument  standing  on  the  west  side  of  stage  road, 
leading  from  Jamestown  to  Sugar  Grove.    It  is  on  line  between  the 
property  of  W.  Weld  and  the  Ricker  estate.    This  monument  was 
found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  463  —  MILESTONE  202. 
Is  a  small  monument  standing  in  an  open  field,  north  of  a  garden 
in  orchard,  on  easterly  slope,  241.35  feet  west  of  monument  No.  462. 
It  is  on  line  between  the  property  of  William  Weld  and  the  Ricker 
estate.  This  monument  was  found  to  be  in  good  condition  in  every 
respect. 
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MONUMENT  No.  464  —  MILESTONE  203. 
Is  a  small  monument  standing  in  thick  woods,  on  nearly  level 
groimd,  205  feet  west  of  the  southeast  comer  of  J.  BoswelFs  farm, 
about  500  feet  east  of  brook  in  deep  ravine,  about  2,083  feet  east 
of  monument  No.  465,  and  on  north  side  of  line  worm  fence.  It  is 
on  line  between,  the  property  of  the  Boswell  estate  and  S.  Barnett. 
This  monument  has  heaved  5  inches,  otherwise  it  was  found  to  be 
in  good  condition. 

MONUMENT  No.  465  — HIGHWAY   STONE   1. 
Is  a  highway  monument  standing  on  the  east  side  of  a  highway 
leadmg  from  Jamestown  to  Sugar  Grove.    It  is  on  line  between 
the  property  of  the  Boswell  estate  and  S.  Barnett.    This  monument 
was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  466  —  MILESTONE  204. 
Is  a  small  monument  standing  at  the  corner  of  Pennsylvania 
Warrants  243  and'244,  on  north  edge  of  thick  open  woods,  about  15 
feet  east  of  the  southwest  corner  of  a  clearing,  75  feet  east  of  brook 
flowing  northerly  in  shallow  ravine,  and  3  feet  north  of  line  worm 
fence.  It  is  on  line  between  the  property  of  Birklain  and  Catlin. 
This  monument  has  all  corners  chipped,  otherwise  it  was  found  to 
be  m  good  condition. 

MONUMENT  No.  467  — HIGHWAY   STONE  1. 
Is  a  highway  monument  standing  on  the  east  side  of  a  highway 
leading  from  Meadville  to  Sugar  Grove.    It  is  on  line  between  the 
property  of  S.  M.  Seabury  and  J.  Toolfire.    This  monument  was 
found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  468  — MILESTONE  205. 
Is  a  small  monument  standing  at  the  corner  of  Pennsylvania 
Warrants  IW  and  243,  on  a  gentle  slope  westerly,  in  open  woods, 
360  feet  west  of  a  brook,  flowing  southerly  in  shallow  ravine,  about 
2,404  feet  east  of  monument  No.  469,  and  at  the  junction  of  a  board 
and  worm  fence.  It  is  on  line  between  the  property  of  Madison  and 
Lopes.  This  monument  has  its  corners  slightly  chipped,  otherwise 
it  was  found  to  be  in  good  condition. 

22 
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MONUMENT  No.  469  — HIGHWAY  STONE  1. 
Is  a  highTj^ay  monument  standing  on  the  ^ast  side  of  highwajy 
leading  from  Ashville  to  Sugar  Grove.    It  is  on  line  between  the 
property  of  Madison  and  Lopes.    This  monument  was  found  to  be 
in  good  condition  in  every  respect, 

MONUMENT  No.  470— MILESTONE  206  AND  TOWN  STONE* 
Is  a  small  monument  with  diagonal  grooves,  standing  in  cleared 
land  on  northeasterly  slope,  north  of  a  thin  piece  of  wood,  about 
200  feet  west  of  the  west  end  of  worm  line  fence.  It  marks  the 
comer  of  the  townships  of  Sugar  Grove  and  Freehold,  in  Warreu 
county,  Pennsylvania,  It  is  on  line  between  the  property  of  Wil- 
liam  Gates  and  C  Lopes.  This  monument  has  heaved  4  inches,, 
otherwise  it  was  f^und  to  be  in  good  condition. 

MONUMENT  No.  471  — HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  east  side  of  highway^ 
leading  from  Stillwater  to  Watts'  Flats.    It  is  on  line  between  the 
property  of  Spooner  and  Bindley.    This  monument  was  found  to  be 
in  good  condition  in  every  respect. 

MONUMENT  No.  472  —  MILESTONE  207. 
Is  a  small  monument  standing  at  the  comer  of  Pennsylvania 
Warrants  Nos.  192  and  187,  at  the  northwest  comer  of  a  triangular' 
piece  of  woods,  upon  nearly  level  ground,  at  the  junction  of  two 
worm  fences,  490.3  feet  west  of  monument  No.  471,  and  3  feet 
south  of  line  worm  fence:  It  is  on  line  between  the  property  of 
David  Spooner  and  C.  S.  Woodburn.  This  monument  has  heavedl 
6  inches,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  473  —  MILESTONE  208. 
Is  a  small  monument  standing  on  level  ground,  in  thick  open 
woods,  10  feet  west  of  top  of  bluff,  on  the  west  bank  of  a  hollow 
ravine  about  45  feet  west  of  Deer  Lick  creek,  and  462  feet  east  of 
same  creek,  where  it  again  crosses  boundary  flowing  southwesterly, 
and  at  west  end  of  barb-wire  fence,  where  it  is  joined  by  fence 
running  southerly.  It  is  on  line  between  the  property  of  Cross  and 
Allen.  This  monument  was  found  to  be  in  good  condition  in  every 
espect. 
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MONUMENT  No.  474  — HIGHWAY  STONE  1. 

Is  a  highway  monument  standing  on  east  side  of  a  road  leading 

from  Wrightsville  to  Mayrille.    It  is  on  line  J)etween  the  property 

of  Effie  A.  Gross  and  DeWitt  Allen.    This  monument  has  Its  cor- 

neni  badly  chipped,  otherwise  it  was  found  to  be  in  good  condition^ 

MONUMENT  No.  476  —  MILESTONE  209. 
Is  a  small  monument  standing  in  level  cleared  land,  30  feet  west 
of  the  light  bank  of  Little  Broken  Straw  creek,  about  3  feet  north 
of  worm  fence,  and  6  feet  west  of  north  end  of  board  fence.  It  is 
on  line  between  the  property  of  Aaron  Oomish  and  H.  Grouse^ 
Bus  monument  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  476  — HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  ea&t  side  of  road  leading 
from  Panama  to  Lottsville.    It  is  on  line  between  the  property  of 
Aaron  Cornish  and  J.  Ness.    Thiei  monument  was  found  to  be  In 
good  condition  in  every  respect. 

MONUMENT  No.  477  — RAILROAD  STONE  1. 
Is  a  small  monument  standing  on  an  embankment  of  the  New 
^ork,  Pennsylvania  and  Ohio  railroad,  986  feet  east  of  monument 
^'o.  478.    This  monument  was  found  to  be  in  good  condition  in 
f  ^ery  respect. 

MONUMENT  No.  478  —  MILESTONE  210. 
Is  a  small  monument  standing  986.7  feet  east  of  monument  No* 
*77,  in  an  open  space  in  woods,  on  a  low  knoll,  in  a  swamp,  on  north 
*i<leof  brush  line  fence,  and  at  comer  of  Pennsylvania  brush  fence, 
about  22  feet  south  of  large  hemlock  stump,  about  3  feet  high,  whioh 
shows  witness  hacks.  It  is  on  line  between  the  property  of  Aaron 
^'omish  and  William  Robinson.  This  monument  was  found  to  be 
^  good  condition  in  every  respect. 

MONUMENT  No.  479  — HIGHWAY  STONE   1. 
Is  a  highway  monument  standing  on  west  side  of  road  leading 
froni  Lottsville  to  Panama.    It  is  on  line  between  the  property*  of 
Chapman  and  Mrs.  Morgan.    This  monument  was  found  to  be  in 
good  canditioti  in  every  respect. 
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MONUMENT  No.  480  —  MILESTONE  211. 
Is  a  Bmall  monument  standing  in  cleared  land^  on  southwest 
slope,  about  150  feet  east  of  brook  in  shallow  ravine,  and  at  north 
end  of  fence,  which  indicates  the  line  between  Pennsylvania  War- 
rants 103  and  392,  and  about  2,000  feet  east  of  a  large  boulder,  with 
a  cross  upon  its  top,  standing  in  cleared  field,  under  and  at  Hie  end 
of  New  York  board  line  fenc^  The  cross  on  the  boulder  marks 
the  line  between  sections  41  and  49,  in  township  1,  range  13,  of  the 
Holland  Land  Company's  Purchase.  It  is  on  line  between  the 
property  of  James  Hartson  and  P.  Cooper.  This  monument  has 
heaved  5  inches,  otherwise  it  was  found  to  be  in-  good  condition. 

MONUMENT  No.  481  — HIGHWAY  STONE  1. 

Is  a  highway  monument  standing  on  east  side  of  a  road  leading 
from  Bear  Lake  to  Panama.  It  is  on  line  between  the  property  of 
J.  Bordwell  and  James  Hartshorn.  This  monument  was  found  to 
be  in  good  condition  in  every  respect. 

MONUMENT  No.  482  —  HIGHWAY  STONE  2. 
Is  a  highway  monument  standing  on  the  east  fidde  of  a  highway, 
leading  from  Panama  to  Oorry.    It  is  on  line  between  the  property 
of  H.  Howard  and  James  Hartshorn. .  This  imonument  has  heaved 
8  inches,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  483  —  MILESTONE  212  AND  TOWN  STONE. 
Is  a  small  monument  with  diagonal  grooves,  standing  on  level 
ground  at  north  e^dge  of  line  fence,  and  at  north  end  of  Pennsyl- 
vania fence  in  woods  near  the  northeast  comer  of  a  partial  clear- 
ing, .about  750  feet  east  of  a  brook,  and  1,017  feet  west  of  monu- 
ment No.  482.  It  marks  the  corner  of  the  towns  of  Freehold  and 
Columbus,  in  Warren  county,  Pennsylvania.  It  is  on  line  between 
the  property  of  H.  Howard  and  James  Hartshorn.  This  monu- 
ment was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  484.  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  east  side  of  a  road,  lead- 
ing from  Kings  Corners  to  Bear  Lake,  opposite  the  residence  of 
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Alfred  Whipple.  It  is  on  the  property  of  Alfred  Whipple.  This 
mijumment  has  heaved  4  inches,  otherwise  it  was  found  to  be  in 
zood  condition. 

MONUMENT  No.  485  —  MILESTONE  213.  ^ 
Is  a  small  monument  standing  in  open  cultivated  land,  on  south 
«ide  of  boundary  line  road,  on  gentle  westerly  slope,  738  feet  west  of 
aonument  No.  484,  and  about  150  feet  east  of  a  6-inch  cherry  tree. 
it  is  on  the  property  of  Alfred  Whipple.  This  monument  has  its 
-op  three  inches  above  the  surface  of  the  ground,  otherwise  it  was 
^•iand  to  be  in  good  condition. 

MONUMENT  No.  486  —  HIOHWAY  STONE  1. 
Is  a  highway  monument  standing  on  south  aide  of  boundary  line 
foad,  at  its  junction  with  road  leading  to  Columbus.    It  I®  on  line 
•^'tween  property  of  Alfred  Whipple  and  B.  Chadwick.   This  monu- 
ment was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  487 -- MILESTONE  214. 

Is  a  highway  monument  standing  in  level  cleared  field,  on  north 

•^ide  of  boundary  line  road,  about  80  feet  west  of  a  small  brook, 

and  north  of  a  line  fence.    It  is  on  the  property  of  B.  Chadwick. 

This  monument  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  488  —  HIGHW\4LY  STONE  1. 

Is  a  highway  monument  -standing  at  the  west  end  of  boundary 

'ine  road,  at  it«  junction  with  road  leading  to  Columbus  and  458.8 

M  west  of  monument  No.  487.    It  is  on  the  property  of  B.  Chad- 

^f'k.  This  monument  was  found  to  be  in  good  condition  in  every 

MONUMENT  No.  489  —  HIGHW' AY  STONE  2. 
Is  a  highway  monument  standing  on  the  southwest  side  of  a  road 
lading  to  Clymer  Station,  at  end  of  barb  wire  fence.  It  is  on  line 
^'<twpen  the  property  of  S.  Barber  and  C.  Oooley.  This  monument 
^»  its  northeast  corner  chipped,  otherwise  it  was  found  to  be  in 
?ood  condition. 
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MONUMENT  No.  490  —  MILESTONE  215. 
Is  a  small  monument  standing  in  open  woods,  upon  rolling  land, 
on  gentle  easterly  slope,  about  30  feet  east  of  brow  of  a  deep  ravine, 
and  about  1,221  feet  west  of  monument  No.  489.  It  is  on  line  be- 
tween the  property  of  S.  Ooolej  and  Ewers.  This  monument  was 
found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  491  —  HIGHWAY  STONE  1  AND  SECTION 

STONE. 

Is  a  highway  monument  standing  in  level  wet  ground,  at  ^outh 
edge  of  thick  woods,  near  the  northeast  corner  of  a  clearing,  at  the 
southeast  end  of  a  road  laid  out  and  cut  through  the  woods^  but 
now  abandoned,  and  at  the  east  end  of  line  fence.  It  marks  the 
corners  of  sections  17  and  25  in  township  1,  range  14  of  the  Hol- 
land Land  Company's  Purchase.  It  is  on  line  between  the  prop- 
erty of  Cooley  and  Ewers.  This  monument  was  found  to  have  its 
southwest  corner  slightly  chipped,  otherwise  in  good  condition. 

MONUMENT  No.  492  —  MILESTONE  216. 

Is  a  small  monument  standing  in  an  open  field,  on  a  westerly 

slope,  on  south  side  of  line  fence,  747.7  feet  east  of.  monument  No. 

493.    J4:  is  on  line  between  the  property  of  Cooley  and  Walton. 

This  monument  was  found  to  be  in  good  condition  in  every  respect. 

« 

MONUMENT  No.  493  —  HIGHWAY  STONE  1. 

Is  a  highway  monument  standing  on  east  side  of  boundary  line 

road,  at  its  junction  with  road  running  from  Columbus  to  Clymer 

Station.    It  is  on  line  between  the  property  of  S.  Cooley  and  C.  Wal- 

.  ton.    This  monument  has  heaved  2  inches,  otherwise  it  was  found 

to  be  in  good  condition. 

MONUMENT  No.  494  —  MILESTONE  217. 
Is  a  highway  monument  standing  on  the  north  side  of  boundary 
line  road,  about  750  feet  west  of  the  west  side  of  the  summit  of  the 
ridge  east  of  Broken  Straw  creek.    It  is  on  line  between  the  prop- 
erty of  BroWn  and  Gillett.    This  monument  has  its  northwest  cor- 
'  ner  chipped,  otherwise  it  was  found  to  be  in  good  condition. 
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MONUMENT  No.  495  —  COUNTY  STONE. 
Is  a  Tiighway  monument  >standing  on  th^  north  side  of  boundary 
line  road,  upon  a  westerly  slope,  48  feet  west  of  a  large  maple,  and 
462.6  feet  west  of  monument  No.  494.  It  marks  the  corner  of^  the 
counties  of  Warren  and  Erie,  Pennsylvania.  It  is  on  line  between 
the  property  of  Gillett  and  King.  This  monument  was  found  to  be 
in  good  condition  in  every  respect. 

MONUMENT  No.  496  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  west  side  of  boundary 
line  road.    It  is  op  the  property  of  William  Brown.    This  monu- 
ment was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  497  —  {lAILROAD  STONE  1. 
Is  a  small  monument  standing  on  west  side  of  Western  New  York 
and  Pennsylvania  railroad  track,  and  about  30  feet  west  of  the 
«ame.  This  monument  has  its  top  3  inches  above  the  surface  of  the 
ground,  otherwise  it  was  found  to^  be  in  good  condition. 

MONUMENT  No.  498  —  HIGHWAY  STONE  2. 
Is  a  highway  monument  standing  on  the  east  side  of  a  road,  lead- 
ing from  Columbus  to  Clymer.    It  is  on  the  property  of  Michael 
McParlin.   This  monument  has  its  northwest  and  its  southwest  cor- 
ners chipped,  otherwise  it  was  found  to  be  in  good  condition.  • 

MONUMENT  No.  499  —  MILESTONE  218. 
Is  a  small  monument  standing  in  a  maple  grove,  on  south  side  of 
line  fence,  north  of  an  orchard,  on  a  northeasterly  slope,  and 
T86.6  feet  west  of  monument  No.  498.  It  is  on  the  property  of  M. 
McParlin.  This  monument  was  found  to  be  in  good  condition  in 
^ery  respect. 

MONUMENT  ^o.  500  — HOLLAND  LAND  COMPANY'S  PUR- 
CHASE.    SECTION  STONE. 
Is  a  small  monument  with  diagonal  grooves,  standing  midway 
'Jpon  a  very  steep  northwesterly  slope,  on  the  southeast  side  of 
^  deep  ravine,  in  a  'bushy  piece  of  woods.    It  marks  the  corner 
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of  sections  49  and  57,  in  towns-hip  1,  range  14,  of  the  Holland  Land 
Company's  purchase.  U  is  on  the  property  of  Mkhael  MicFaplin. 
This  monument  was  found  to' be  in  good  "condition  in  every  respect. 

MONUMENT  No.  501  —  HIGHWAY  iSTONE  1. 
Is  a  highway  monument  standing  on  north  side  of  and  at  east 
end  of  boundary  line  road.    It  is  on  the  property  of  Michael  M<;- 
Farlan.    This  monument  was  found  to  be-in  good  condition  in 
every  respect. 

MONUMENT  No.  502  —  HIGHWAY  STONE  2. 
Is  a  highway  monum^ent  standing  on  the  north  side  of  boundary 
line  road  at  the  junction  of  road  running  southerly  to  Oorry.    It 
is  in  front  of  the  residence  of  George  Beeibe  and  W.  Lrctus.     Thi» 
monument  was  found  to  be  in  good  'condition  in  every  respect. 

MONUMENT  No.  503— TOWN  STONE, 
le  a  highway  monument  standing  on  the  north  side  of  'boundary 
line  road.  It  marks  the  corner  of  the  towns  of  French  Creek  and 
Clymer,  in  Chautauqua  county,  New  York.  It  is  about  250  feet 
west  of  a  brook  in  a  deep  ravine.  It  is  on  'jhe  property  of  D. 
Howells.  This  monument  was  found  to  be  in  good  condition  in 
every  respect. 

MONUMENT  No.  504  —  MILESTONE  219. 
Is  a  highway  monument  standing  on  the  north  edge  of  wagoD 
tracks  of  boundary  line  road,  upon  level  ground,  upon  second  sam- 
mit,  west  of  Big  Broken  Straw  valley,  and  about  700  feet  west  of 
mon,U'ment  No.  503.  It  is  on  the  property  of  D.  Howells.  This 
monument  was  found  to  be  in  good  condition  in  every  respect. 


r  STO: 


MONUMENT  No.  505  —  HIGHWAY  STONE  1. 

Is  a  highway  monument  standing  on  the  north  side  of  boundary 

line  road,  at  junction  with  road  running  southerly  to  Oorry.     It 

is  on  line  between  the  property  of  John  Bickers  and  D.  Howells^ 

This  monument  was  found  to  be  in  good  condition  in  every  respects 
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MONUMENT  ]S^.  506  —  HOLLAND  LAND  COMPANY'S  PUR- 

CBASE  STONE,  MILEPOST  5^. 
Is  a  highway  monument  standing  on  the  north  side  of  boundary 
line  road,  'a^bout  1,000  feet  west  of  -monument  No.  505.     It  is  on 
the  property  of  John  Ri<5kers.    This  monument  was  found  to  be 
Id  good  condition  in  every  respect. 

MONUMENT  No.  507  —  HiaHWAY  STONE  2. 
Is  a  highway  monument  standing  on  the  north  side  of  boundary 
line  road  at  junction  of  road  Tunning  northerly  to  Clymer.  It  is 
on  line  ^between  the  property  of  H.  Haybink  and  John  Kickers. 
This  monument  has  its  northeast  corner  chipped,  otherwise  it  was 
foand  to  ibe  in  good  condition. 

MONUMENT  «;ro.  508  —  MILESTONE  220. 
Is  a  highway  monument  standing  on  the  north  side  of  boundary 
line  road,  upon  the  east  slope  of  the  second  knoll,  west  of  a  deep 
WTine  east  of  the  valley  of  Hare  creek.  It  is  on  the  property 
<Jf  H.  HayWnk.  This  monument  was  found  to  be  in  good  condi- 
tion in  eveiy  respect. 

MONUMENT  No.  509  —HIGHWAY  STONE  1. 
I8a  highway  monument  standing  at  west. end  of  boundary  line 
^ad.    It  is  on  line  'between  the  property  of  B.  P.  Condon  and 
Barney  Raymond.    This  monument  was  found  to  be  in  good  con- 
dition in  every  respect. 

MONUMENT  No.  510  —  MILESTONE  221. 
Is  a  highway  monument  istanding  on  the  south  edge  of  woods, 
^€8t  of  a  ravine,  on  the  north  side  of  boundary  line  road,  and 
^t  west  end  aflfc)ove  the  summit  of  a  fiteep,  easterly  slope.  It  is 
on  line  between  the  property  of  Austin  and  Condon.  This  monu- 
Bient  was  found  to  be  in  good  condition  in  every  resx>ect. 

MONUMENT  No.  511  —  HIGH\VAY  STONE  1. 
Is  a  highway  monument  standing  on  the  north  side  of  boundary 
line  roadj  at  junction  of  road  leading  southerly  to  Corry.     It  is 
on  the  property  of  school  district  No.  3.     This  monument  has 
keaved  6  inches,  otherwise  it  was  found  to  be  in  good  condition. 


* 
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MONUMENT  No.  512  —  MIUESTONE  222. 
Is  a  highway  monument  standing  on  the  north  side  of  boundarj^ 
line  road,  760.6  feet  west  of  monument  No.  511,  on  cultivated 
land,  on  westerly  slope.  It  is  on  line  ^between  the  property  oT 
Lloyd  and  Howard.  This  monument  has  heaved  six  inches,  and 
inclines  to  the  west,  otherwise  it  was  found  to  be  in  good  condi- 
tion. 

MONUMENT  No.  513  —  HIOHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  north  side  oi  boundary 
line  road,  about  50  feet  west  of  where  bridge  crosses  stream,  at 
its  junction  with  road  running  northwesterly.,  It  is  on  line  be- 
tween the  property  of  Qensling  and  Weizer.  This  monument  has^ 
heaved  three  inches,  otherwise  it  was  found  to  be  in  good  condition^ 

MONUMENT  No.  514  —  MILESTONE  223. 
Is  a  highway  monument  standing  on  the  north  side  of  boundary 
line  road,  on  south  edge  of  thick  woods,  on  easterly  slope,  a  short 
distance  east  of  the  summit  of  the  ridge,  between  two  branches  of 
Herrick  creek,  397.8  feet  west  of  monument  No.  513.  It  is  on  line 
between  the  property  of  Gensling  and  Weizer.  This  monument 
was  found  to  be  in  gpod  condition  in  every  respect. 

MONUMENT  No.  515  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  in  wagon  track  of  boundary 
line  road  in  the  meridian  of  astronomical  station  "Clark,"  69.32 
feet  north  from  center  of  station,  and  about  984  feet  east  of  monu- 
ment No.  516.  It  is  on  line  between  the  property  of  L.  B.  Clark 
and  Reynolds.  This  monument  is  set  flush  with  the  surface  of 
the  ground,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  516  — MILESTONE  224. 
Is  a  highway  monument  standing  on  the  north  side  of  boundary 
line  road,  upon  the  second  summit,  east  of  the  valley  of  Frencli 
creek,  and  about  150  feet  southeast  of  the  residence  of  Mrs.  Clark. 
It  is  on  line  between  the  property  of  Mrs.  Clark  and  L.  D.  Moore. 
This  monument  has  heaved  6  inches,  and  leans  to  the  north,  other- 
wise it  was  found  to  be  in  good  condition. 


!; 
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MONUMENT  No.  517  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  tie  north  »id<e  of  boandarj 
line  road,  at  junction  with  road  running  southerly  to  Carter  Hill. 
I:  is  on  line  between  the  proi)erty  of  D.  Marts  and  Ottoway  estate. 
This  monument  has  its  south  side  chipped,  otherwise  it  was  found 
to  be  in  good  condition. 

MONUMENT!  No.  518  — TOWN  STONE. 
Is  a  highway  monument  standing  on  the  north  side  of  wagon 
irack  of  boundary  line  road,  on  a  steep  westerly  slope,  376.3  feet 
«»t  of  the  monument  at  the  southwest  comer  of  New  York.  It 
niarks  the  comer  of  the  townships  of  Wayne  and  Amity,  in  Erie 
«>unty,  Pennsylvania.  It  is  on  line  between  the  property  of  Sim- 
mons and  Bisbee.  This  monument  has  its  top  flush  with  the  surface 
of  the  ground,  otherwise  it  was  found  to  bein  good  condition. 

MONUMENT  No.  519  —  CORNER  STONE. 
Is  a  small  monument  with  diagonal  grooves^  standing  in  the 
^agon  track  of  the  boundary  line  road,  upon  level  ground,  at  the 
'oot  of  a  long  westerly  slope,  east  of  the  valley  of  French  creek, 
•ibout  4,496  feet  west  of  milestone  224,  and  825  feet  east  of  the  prob- 
aWe  position  of  original  milestone  No.  225.  It  is  20  feet  south 
'rf  monument  No.  1,  standing  on  the  north  side  of  boundary  line 
p<>ad,  and  98.5  feet  south  of  the  south  side  of  the  base  of  the  large 
'Wtial  monument  standing  in  the  meridian  boundary.  It  is  set  at 
he  intersection  of  the  parallel  and  meridian  boundary  and 
siarks  the  southwest  corner  of  New  York.  It  is  on  line  between 
^te  property  of  Beinett  and  Simmons.  This  monument  has  all 
^t5  comers  chipped,  otherwise  it  was  found  to  be  in  good  condition. 

MERIDIAN  BOUNDARY. 
The  monuments  on  this  boundary  are  similar  in  all  respects  to 
^iicee  on  the  parallel  boundary.  They  are  marked  on  the  east  side 
^X.  Y."  and  on  the  west  side  "  Pa."  None  of  the  fourth  and  fifth 
'laases  was  set.  The  milestones  which  are  not  highway  monu- 
t»*-Dt8,  with  one  exception,  are  marked  with  the  appropriate  num- 
^  on  the  noi^h  face. 
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MONUMENT  No.  1  —  HIGHWAY  MONUMENT. 
Is  a  highway  monument  standing  on  the  north  side  of  road  which 
follows  the  parallel  boundary.    It  is  on  line  between  the  property 
of  Simmons  and  Bennett.    This  monument  was  found  to  be  in  good 
condition  in  every  respect. 

MONUMENT  No.  2  —  LARGE  REFERENCE  MONUMENT. 

Is  a  large  block  of  Rhode  Island  granite,  similar  in  all  respects 
to  the  large  initial  monument  on  the  right  hand  bank  6f  the  Dela- 
ware river,  except  that  its  east  and  west  faces  are  marked  "  100 
feet  north  of  the  southwest  corner  of  New  York."  It  stands  oin 
level  ground  in  cleared  field,  on  the  east  side  of  line  fence,  and  in 
the  meridian  of  the  corner  monument,  which  is  98.5  feet  south  from 
the  south  side  of  its  base.  It  is  on  line  between  the  property  of 
Simmons  and  Bennett.  This  monument  was  found  to  be  in  good 
condition  in  ^very  reepect. 

MONUMENT  No.  3  —  MILESTONE  18. 
Is  a  small  monument  standing  on  the  east  edge  of  clearing,  in 
level  ground,  just  north  of  thick,  open  woods,  7  feet  west  of  line 
fence^  3,520  feet  north  of  the  monument  at  the  southwest  corner. 
It  is  on  line  between  the  property  of  the  Sweet  estate  and  Charles 
Black.  This  monument  was  found  to  be  in  good  condition  in 
every  respeot.^ 

MONUMENT  No.  4  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  north  side  of  a  road, 
leading  from  Wattsburg  to  Jamestown.    It  is  on  line  betwe'en  the 
property  of  the  Sweet  estate  and  F.  M.  Foote.    This  monument  was 
found  to  be  in  good  condition  in  every  respect. 

MONUMENT  NO.  5  — MILESTONE  17. 
Is  a  small  monument  standing  on  the  south  edge  of  thick,  open 
woods,  135  feet  south  of  the  summit  of  the  ridge,  50  feet  north  of 
the  top  of  a  steep  bluff,  north  side  of  the  valley  of  the  east  branch 
of  French  creek,  and  about  1,300  feet  north  of  creek.  It  is  on  line 
between  the  property  of  F.  M.  Foote  and  McGill.  This  monument 
was  found  to  be  in  good  condition  in  every  respect. 
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ifOXUMENT  No.   6  — HOLLAND   LAND  COMPANY'S   PUR- 
CHASE, MILEPOST  2. 

Is  a  small  monument  standing  on  the  southwest  side  of  a  shorty 

ft 

narrow  ravine,  crossing  the  line  towards  the  southeast^  on  a  steep 
northeast  slope,  in  thick  open  woods,  1,794  feet  north  of  monument 
No.  5.  It  is  on  line  'between  the  property  of  F.  M.  Foote  and  Henry 
Goethen.  This  monument  was  found  to  be  in  good  condition  in 
erery  respect. 

MONUMENT  No.  7  —  MILESTONE  16. 
Is  a  small  monument  standing  1,574  feet  south  of  monument  No: 
B,  on  a  narrow  terrace  near  the  bottom  of  a  northeasterly  bank,  of 
a  narrow  ravine,  about  600  feet  northwest  of  where  the  creek 
branches  to  the  northeast,  9  feet  east  of  boulder,  which  lies  on  east 
bank  of  (brook  whieh  ftows  southeasterly,  and  about  60  feet  south 
of  south  enfd  of  line  barb- wire  fence.  It  is  on  line  between  the  prop- 
erty of  J.  Gilmore  and  J.  Hadley.  This  monument  was  found  to  be 
in  good  condition  in  every  respect. 

MONUMENT  No.  8  —  HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  south  side  of  road  lead- 
ing from  Wattsburg  to  Clymer.    It  is  on  line  between  the  property 
of  J.  Qilmore  ^ndJ.  Hadley.    This  monument  was  found  to  have 
all  its  comers  chipped. 

MONUMENT  No.  9  — HOLLAND  LAND  COMPANY'S  PUR- 
CHASE, MILEPOST  3  1-2. 
Is  a  small  monument  standing  on  the  east  edge  of  a  meadow  a 
sbort  distance  ^outh  of  a  deep  ravine,  and  245.5  feet  north  of  monu- 
ment No.  8.  It  is  on  line  between  the  property  of  J.  Gilmore  and 
J.  Hadley.  This  monument  was  found  to  be  in  good  condition  in 
every  respect. 

MONUMENT  No.  10  — HOLLAND  LAND  COMPANY'S  PUR- 
CHASE, MILEPOST  3. 
Is  a  small  monument  in  thick,  open  woods,  upon  level  ground 
JQst  at  the  brow  of  a  short,  westerly  slope,  744.5  feet  south  of 
moQament  No.  11.   It  is  on  line  between  the  property  of  J.  Gilmore 


350  Annual  Report  of  the 

■ 

and  J.  Hadley:    This  monument  has  its  south  corners  chipped, 
otherwise  it  was  found  to  be  in  good  condition. 

•  MONUMENT  No.  11  —  MILESTONE  15. 
Is  a  small  monument  standing  on  level  ground,  in  the  bottom  of  a 
deep  ravine,,  in  thick,  open  woods,  about  6  feet  from  the  foot  of 
the  south  bluff,  and  25  feet  south  of  the  channel  of  a  brook  flowing 
westerly.  It  is  on  line  between  the  property  of  Gilmore  and  Hadlej. 
This  monument  was  found  to  be  in  good  condition  in  every  respect. 

m 

MONUMENT  No.  12  — HOLLAND  COMPANY'S  PURCHASE, 

MILEPOST  4  1-2. 
Is  a  small  monument  standing  on  level  ground  thickly  covered 
with  bushes  and  fallen  trees,  742.8  feet  south  of  monument  No.  13. 
It  is  on  line  between  the  property  of  Dugan  and  King.    This  monu- 
ment was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  13  — MILESTONE  14. 
Is  a  small  monument  standing  upon  level  ground  thickly  covered 
with  briars,  bushes  and  fallen  logs,  30  feet  north  and  30  feet  east 
from  channel  of  brook,  which  flows  northwesterly  and  on  ground 
about  5  feet  higher  than  brook.  It  is  on  line  between  the  property 
of  Dugan  and  King.  This  monument  was  found  to  be  in  good  con- 
dition in  every  respect. 

MONUMENT   No.    14  — MILESTONE    13. 
Is  a  small  monument  standing  1,940  feet  south  of  monument  No. 
15^  upon  the  brink  of  the  southeast  bank  of  a  narrow  ravine,  about 
20  feet  deep,  in  partially  cleared  land  on  north  side  of  post  in  barb- 
wire  fence.    The  figures  "  13  M^'  were  erroneously  cut  on  the  south. 

face  of  the  stone.    It  is  on  line  between  the  property  of — 

and .    This  monument  was  found  to  be  in  good  condition  in 

every  respect. 

MONUMENT  No.  15— HIGHWAY  STONE  AND  TOWN  STONE. 

Is  a  highway  monument  standing  on  north  side  of  road,  leading 
into  Pennsylvania.  It  marks  the  comer  of  the  townships  of  Ven- 
ango and  Greenfield,  in  Erie  county^  Pennsylvania,  and  towns  of 
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Mina  and  French  creek,  Chautauqua  county,  New  York.    It  is  on 

the  property  of .    This  monument  was  found  to  be  in  good 

condition  in  every  respect. 

MONUMENT  No.  16  — HIGHWAY  MONUMENT  2. 

Is  a  highway  monument  standing  on  the  north  side  of  a  high- 
w,  running  southeasterly,  about  lo  feet  east  of  brook,  in  shallow 

ravine.    It  is  on  the  property  of  .    This  monument  was 

found  to  be  in  good  condition  in  every  respect. 

MONUMENT   No.    IT  —  MILESTONE    12. 

■ 

Is  a  small  monument  standing  in  cultivated  land,  on  a  narrow 
knoll,  north  of  a  shallow  ravine,  208.5  feet  north  of  monument  No. 
16.  This  monument  was  found  to  be  in  good  condition  in  every 
respect 

MONUMENT   No.   18  — HIGHWAY    STONE    1. 

Is  a  highway  monument  standing  on  west  side  of  a  short  piece  of 
boundary  line  road,  just  where  it  turns  to  the  southwest  into  Penn- 
srlrania.  It  is  on  line,  between  the  property  of  Franklin  Haskins 
Mid  Nehemiah  Lathrop.  It  was  found  to  be  in  good  condition  in 
*Tery  respect. 

MONUMENT   No.    19  — HIGHWAY   STONE   2. 

Is  a  highway  monument  standing  on  west  side  of  boundary  line 
foad,  just  where  it  turns  easterly  into  New  York.  It  is  on  line 
^^^tween  the  property  of  Franklin  Haskins  and  Nehemiah  Lathrop. 
"Hiis  monument  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT   No.   20  — MILESTONE    11. 

Is  a  small  monument  standing  in  level  meadow  land,  781  feet 
aorth  of  monument  No.  19,  and  about  200  feet  east  of  Alvira  Lewis' 
^•arn,  and  15  feet  west  of  line  worm  fence.  It  is  on  line  between 
^be  property  of  Alvira  Lewis  and  Nehemiah  lathrop.  This  monu- 
JJaent  was  found  to  be  in  good  condition  in  every  respect. 
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MONUMENT  No.   21  — HIGHWAY   STONE    !• 

Is  a  highway  monument  standing  on  the  north  side  of  a  road 
leading  easterly  to  Findlay's  lake.  It  is  on  the  property  of  Joseph 
Rockwell.  This  monument  was  found!  to  have  heaved  3  inches^ 
otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT   No.   22  — MILESTONE    10. 

Is  a  small  monument  standing  upon  a  terrace,  on  a  steep  south- 
westerly  side  of  a  deep  ravine,  487.8  feet  south  of  a  large  hemlock 
with  "  NXIII  "  cut  on  it,  and  is  supposed  to  indicate  the  southeast 
corner  of  Warrant  No.  13,  in  the  township  of  Greenfield,  Pennsyl- 
vania, about  2,000  feet  north  of  monument  No.  21,  and  about  20 
feet  west  of  line  barb- wire  fence,  and  40  feet  south  of  where  the 
creek  crosses  the  line.  It  is  on  the  property  of  Jos^h  Rockwells 
Thisi  monument  was  found  to  be  in  good  condition  in  every  respects 

MONUMENT   No.   23  — HIGHWAY   STONE   1. 

Is  iSt  highway  monument  standing  at  the  south  end  of  boundary 
line  road.  It  is  on  line  between  the  property  of  A.  Haskins  and  J^ 
MicFntosh.  This  monument  was  found  to  be  in  good  condition  in 
every  respect. 

MONUMENT  No.  24  — MILESTONE  9. 

Is  a  highway  monument  standing  on  the  east  edge  of  boundarjr 
line  road,  on  level  ground,  at  northeasterly  edge  of  a  low  bluff,  and 
150  feet  south  of  Black  brook,  a  branch  of  French  creek.  It  is  on 
line  between  the  property  of  Douglas  and  Greenman.  This  monu- 
ment was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.   25  — HIGHWAY    STONE    1. 

Is  a  highway  monument  standing  at  the  west  sid0  of  boundary 
line  road,  at  its  junction  with  road,  running  southeasterly  to  Find- 
lay's  lake.  It  is  on  line  between  the  property  of  Douglass  and 
Greenman.  This  monument  has  heaved  4  inches,  otherwise  it  was. 
found  to  be  in  good  condition. 
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MONUMENT  No.  26  —  MILESTONE  8. 
Is  a  highway  monument  standing  in  cultivated  ground,  645.3  feet 
south  of  the  northeast  corner  of  the  township  of  Greenfield,  Erie 
coanty,  Pennsylvania,  on  the  west  side  of  boundary  line  road,  and 
&j0.7  feet  north  of,  monument  No.  25.  It  is  on  line  between  the 
prepay  of  Greenman  and  Douglass.  This  monument  was  found 
to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  27  — TOWN  STONE. 
Is  a  highway  monument  standing  on  the  west  side  of  a  boundary 
line  road,  15  feet  east  of  the  end  of  a  Pennsylvania  farm  fence,  15 
feet  south  of  where  a  brook  crosses  the  line,  and  3  feet  northeast  of 
small  boulder.  It  is  on  line  between  the  property  of  Douglasa 
and  Greenman.  This  marks  the  corner  of  the  townships  of  Green- 
field and  Northeast,  Erie  county,  Pennsylvania.  This  monument 
l»as  its  top  flush  with  the  surface  of  the  ground,  otherwise  it  was 
found  to  be  in  good  condition. 

MONUMENT  No.  28  — HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  on  the  west  side  of  boundary 
line  road,  opposite  Mina  schoolhouse,  No.  13,  and  at  junction  with 
road  running  to  Grahamville.  It  is  on  line  between  the  property 
of  Chasely  and  Greenman.  This  monument  has  its  top  2  inches 
aboTe  the  surface  of  the  ground,  otherwise  it  was  found  to  be  in 
food,  condition. 

MONUMENT  No.   29  — HIGHWAY    STONE   2. 

Is  a  highway  monument  standing  on  the  west  side  of  boundary 

line  road,  at  its  junction  with  road  running  southeasterly  to  Find- 

^'8  lake.     It  is  on  line  between  the  property  of  Chasely  and  Green- 

Jnan.    This  monument  was  found  to  be  in  good  condition  in  every 

fespect. 

MONUMENT  No.   30  — MILESTONE   7. 

U  a  highway  monument  standing  on  the  west  side  of  boundary 

fine  road,  upon  a  southwesterly  slope,  on  cultivated  land,  opposite 

the  center  of  a  private  road  leading  east  to  the  residence  of  Charles 

Stetson,  and  1,858  feet  north  of  monument  No.  29.     It  is  on  the 

23 
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property  of  the  Stetson  estate.    This  monument  was  found  to  be 
in  good'  condition  in  every  respect. 

» 

MONUMENT  No.   31  — HIGHWAY   STONE   1. 

Is  a  highway  monument  standing  on  the  north  side  of  boundary 
line  road,  at  its  junction  with  road  leading  westerly  to  the  borough 
of  Northeast,  and  about  600  feet  south  of  monument  No.  32.  It  is 
on  line  between  the  property  of  J.  Cardot  and  J.  O.  Pitt.  This 
monument  was  found  to  have  its  east  edge  and  southeast  comer 
chipiped,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT   No.   32  — MILESTONE   6. 

Is  a  highway  monument  standing  on  level  cleared  land,  on  west 
side  of  boundary  line  road,  431.7  feet  south  of  monument  No.  33. 
It  is  on  line  between  the  property  of  Chance  Oordon  and  C.  Sigby. 
This  monument  was  found  to  be  in  good  condition  in  every' respect. 

MONUMENT  No.   33  — HIGHWAY    STONE   1. 

Is  a  highway  monument  standing  at  north  end  of  boundary  line 
road,  at  its  junction  with  road,  running  westerly  to  the  borough  of 
Northeast.  It  is  on  line  between  the  property  of  Chance  Cordon 
and  O.  Sigby.  This  monument  was  found  to  be  in  good  condition 
in  every  respect. 

MONUMENT   No.   34  — MILESTONE   5. 

Is  a  small  monument  standing  in  level  cultivated  land,  under 
worm  fence,  and  about  1,200  feet  south  of  monument  No.  36.  It  is 
on  line  between  the  property  of  E.  Stone  and  J.  Burden.  This 
monument  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  35  — HIGHWAY  STONE. 

Is  a)  highway  monument  standing  on  north  side  of  road,  leading 
from  Northeast  to  Sherman.  It  is  on  line  between  the  property  of 
J.  Tripp  and  E.  Stone.  This  monument  has  heaved  3  inches,  other- 
wise it  was  found  to  be  in  good  condition. 


^TT- 
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MONUMENT  No.  36  — MILESTONE  4. 
Is  a  small  monument  standing  in  cleared  land,  on  a  gentle  north- 
westerly slope,  east  side  of  line  fence,  and  in  a  narrow  o{)ening  be- 
tween two  pieces  of  woods  on  the  New  York  side  of  the  line.  It  is 
on  line  between  the  property  of  E.  Stone  and  the  Tripp  estate. 
This  monument  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT   No.   37  — GULF   STONE. 

Is  a  small  monument  standing  in  thick  open  woods,  on  left  bank 

of  steep  gorge,  about  30  feet  south  from  edge  of  bluff,  and  l,9d8 

tetnorth  of  monument  No.  36.    It  is  on  the  property  of  J.  Simonds. 

This  monument  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  38  —  HIGHWAY  STONE. 
Is  a  highway  monument  standing  on  the  north  side  of  a  highway 
leading  from  Ripley  to  Northeast.    It  is  on  the  property  of  J. 
Smonds.    This  monument  was  found  to  be  in  good  condition  in 
^ery  re8i)ect. 

MONUMENT  No.  39  —  MILESTONE  3. 
Is  a  small  monument  standing  in  open  cultivated  land,  on  level 
wet  ground,  in  bottom  of  broad  shallow  ravine,  in  worm  fence,  100 
^eet  south  of  Pennsylvania  east  and  west  fence,  and  2,300  feet 
aorth  of  monument  No.  38.  It  is  on  the  property  of  J.  Simonds. 
This  monument  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  40  — GULF  STONE  1. 
Is  a  small  monument  standing  on  level  ground,  in  thick  young 
^oods,  about  40  feet  south  of  the  south  bank  of  canyon  of  Twenty- 
5»ile  creek  and  on  the  east  side  of  line  fence.  It  is  on  the  property 
<rf  J.  Simonds.  This  monument  was  found  to  be  in  good  condition 
'^  every  respect. 

MONUMENT  No.  41  —  GULF  STONE  2. 
Is  a  small  monument  standing  in  thick  woods,  on  level  ground, 
^  a  small  depression,  40  feet  west  of  a  low  bluflf,  and  about  30  feet 
^orth  of  the  north  bank  of  canyon  of  Twenty-mile  creek.    This 
^^nment  was  found  to  be  in  good  condition  in  every  respect. 
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MONUMENT  No.  42— HIGHWAY  STONE  1,  SECTION  STONE. 

Is  a  highway  monument  standing  on  the  south  side  of  a  road^ 
which,  in  the  vicinity  of  this  point,  is  bijt  little  used.  It  marks  the 
corners  of  sections  89  and  8.  This  monument  was  found  to  be  m 
good  condition  in  every  respect. 

MONUMENT  No.   43  — RAILROAD   STONE   1. 
Is  a  small  monument  standing  between  the  tracks  of  the  New 
York,  Chicago  and  St.  Louis  railroad  (Nickel  Plate).    This  monu- 
ment has  its  east  side  badly  chipped^  otherwise  it  was  found  to  be 
in  good  condition. 

MONUMENT  No.  44  — MILESTONE  2. 
Is  a  small  monument  standing  in  a  vineyard  on  level  ground,, 
about  150  feet  west  of  fence  running  nearly  north  and  south,  and 
443.8  feet  south  of  monument  No.  45.    This  monument  was  found 
to  be  in  good  condition  in  every  respect. 

MONUMENT  No.   45  — RAILROAD   STONE   1. 
Is  a  small  monument  standing  on  an  embankment  of  the  Lake 
Shore  and  Michigan  Southern  railroad,  between  the  tracks.    It  has 
its  top  buried  about  one  foot  below  the  surface  of  the  roadbed,. 
otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  46  — HIGHWAY  STONE  1. 
Is  a  highway  monument  standing  at  the  south  end  of  boundary 
line  road,  under  the  northwest  corner  of  the  porch  of  the  store  of 
H.  W.  Palmer  and  Son,  which  is  on  the  south  side  of  the  main  road, 
leading  to  Northeast.  It  is  on  the  property  of  the  H.  W.  Palmer 
estate.    This  monument  has  been  destroyed  by  fire. 

MONUMENT   No.   47  — HIGHWAY   STONE   2. 
Is  a  highway  monument  standing  at  north  end  of  boundary  line 
road,  on  its  east  side  where  it  turns  westerly  into  Pennsylvania- 
It  is  on  line  between  the  property  of  Perry  Wolf  and  William  Wolf. 
This  monument  was  found  to  be  in  good  condition  in  every  re»pect 
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MONUMENT  No,  48  — MILESTONE  1, 
Is  a  small  monument  standing  in  partially  cleared  marshy  land, 
at  the  east  edge  of  brush  fence,  849.8  feet  north  of  monument  No.  47, 
and  about  25  feet  north  of  small  maple,  branching  near  the  bottom, 
standing  about  10  feet  west  of  line  in  the  thicket.  It  is  on  the 
property  of  Garret  Felton.  This  monument  has  heaved  3  inches, 
otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  49  —  HIGHWulY  STONE  1. 
1«  a  highway  monument  standing  on  north  side  of  highway 
leading  along  the  shore  of  Lake  Erie.    It  is  on  line  between  the 
property  of  Garret  Felton  and  J.  Conley.    This  monument  was 
foond  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  50  — INITMIi  MONUMENT. 

Is  a  large  monumeni:  of  Quincy  granite,  cut  in  the  form  of 
a  flat  obelisk,  with  its  broad  faces  set  in  the  direction  of  the  line. 
It  standa  4  feet  out  of  the  ground,  with  a  cross  section  2  feet  by 
two-thirds  of  a  foot.    It  is  lettered  on  the  east  face  ae  follows : 

"Meridian  of  the  west  end  of  Lake  Ontario,  State  of  New  York; 
M  miles  52.5  chains  from  the  north  boundary  of  Pennsylvania. 
August  2»rd,  1790." 

The  west  face  is  marked  a?  follows: 

"Territory  annexed  to  the  State  of  Pennsylvania,  north  lati- 
^de 42  degrees  16  minutes  13  seconds;  variation  25  seconds  west.'' 

The  north  side  is  marked  as  follows: 

"1869.  Latitude  of  this  stone,  42  degrees,  15  minutes,  57.9  sec- 
onds; longitude  of  this  stone,  79  degrees,  45  minutes,  54.4  seconds; 
Nation,  2  degrees  35  minutes  west." 

The  south  side  is  marked  as  follows: 

"1869.  Erected  by  the  States  of  New  York  and  Pennsylvania, 
*tt  feet  south  of  monument  now  dilapidated,  on  whiich  were  the 
iwcriptions  on  the  east  and  weet  faces  of  this  monument." 

This  monument  was  set  in  1869,  440  feet  south  of  the  original 
monument  in  1790.  It  was  readjusted  in  alignment  in  1885.  It 
•tanda   in    cultivated    land,    level    ground,    150    feet    north*    of 
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monument  No.  49.  It  is  on  line  between  the  property  of  J.  Connor 
and  Garret  Felton.  This  monument  was  found  to  be  in  good  con- 
dition in  every  respect. 

MONUMENT  No.  51  — BLUFF  STONE. 
Is  a  small  monument  standing  upon  the  bluff  overlooking  Lake 
Erie,  40  feet  south  of  site  of  the  original  initial  monument  of  1790, 
albout  40  feet  south  of  Qie  edge  of  the  Wuff  and  550  feet  north 
of  monument  No.  49.  It  is  on  line  between  the  property  of  Garret 
Felton  and  J.  Connor.  This  moi;iument  was  found  to  be  in  good 
condition  in  every  respect. 


NEW  YORK  AND.  NEW  JERSEY, 


Report  on  the  Examination  of  Monuments  Mark- 
ing the  Boundary  Between  the  States  of 
New  York  and  New  Jersey, 


Albany,  December  30,  1896. 

Hon.  Campbell  W.  Adams,  State  Engineer  and  Surveyor,  Albany, 
N.  Y.: 

Sir. —  I  have  the  honor  to  suibmit  this  report  on  the  examination 
of  the  monnments  marking  the  ^boundary  line  between  the  States 
of  New  York  and  New  Jersey,  undertaken  in  accordance  with 
your  instmctiona 

The  locating  and  establishing  of  the  different  parts  of  this  line 
were  done  under  such  different  circumstancee,  and  the  monuments 
themselves  are  of  so  varied  a  nature  that  it  is  deemed  advisable, 
for  the  purposes  of  this  report,  to  sulbdivide  the  line  into  four  parts, 
M  follows: 

Subdivision  one.  In  Barltan  bay  between  Bomer  Stone  beacon 
and  the  Permanent  Monument. 

Subdivision  two.  In  the  Arthur  kill  or  Staten  Island  sound,  in 
the  Kill  von  Kull  and  in  New  York  bay. 

fiubdiviflion  three.  In  the  Hudson  river,  to  the  northeast  bound- 
ary line  of  New  Jersey. 

Subdivision  four.  On  the  northeast  iboundary  line  of  New  Jer- 
sey, between  the  Hudson  river  and  the  Delaware  river. 
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SUBDIVISION  ONE. 
The  value  of  the  lands  under  water  in  Raritan  bay,  for  the  propa- 
gation and  cultivation  oif  oysters,  be<;ame  apparent  early  in  the 
century.  This  long,  shallow  land-locked  bay,  with  its  hard,  sandy 
bottom^  subject  to  the  action  of  the  ocean  tides  and  fed  by  numer- 
ous streams  of  fresh  water,  with  their  vegetable  matter,  possesses 
all  the  qualities  necessary  for  the  highest  and  most  successful  de- 
velopment of  shell-flsh  culture. 

Oysters  were  found  here  in  great  abundance  by  the  early  settlers, 
and  for  a  time  were  amply  eufficient  to  supply  the  wants  of  the 
then  scanty  population.  As  the  population  increased,  the  demand 
for  oysters  became  greater,  and  soon  it  became  necessary,  if  the 
future  fbeds  were  to  be  saved  from  total  depletion,  to  adopt  some 
artificial  means  of  cultivation.  Oysters  were  first  planted  in  1810. 
Up  to  this  time  the  whole  bay  had  been  used  in  common  by  the 
residents  of  the  adjoining  shores,  no  attempt  ever  having  been 
made  to  locate  the  boundary  line,  but  now,  owing  to  the  increased 
value  of  the  land,  due  to  the  growing  importance  of  the  industry, 
disputes  arose  as  to  where  the  line  was  located.  These  disputes, 
which  oftentimes  resulted  in  ibloodshed,  became  «o  frequent  that 
it  became  imperative  on  iboth  States  to  define  this  boundary  line- 
Accordingly,  in  1834,  an  agreement  was  entered  into  and  ratified 
by  the  States  of  New  York  and  New  Jersey  that  the  boundary  line 
in  Raritan  bay  should  ibe  "  the  middle  of  the  bay.  to  the  sea." 
This  location,  though  somewhat  indefinite,  answered  for  the  time 
being. 

The  rapidly  increasing  number  of  planters,  and  a  corresponding 
demand  for  oyster  lands^  soon  led  to  the  occupation  of  every  de- 
sirable and  available  piece  of  ground. 

It  was  then  that  the  vagueness  of  the  line  as  given  by  the  agree- 
ment of  1834  became  apparent;  and  the  disputes  and  contentions 
whicb  this  agreement  was  intended  to  end  arose  with  more  fre- 
quency than  before. 

By  the  agreement  of  1834  the  line  was  said  to  be  "  the  middle  of 
the  bay  to  the  sea.''  If  the  adjoining  shore  lines  were  straight  the 
determination  of  the  boundary  line  would  be  a  simple  problem. 
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bat  as  the  shares  >coii8isted[  of  alternate  coires  and  headlands,  it 

• 

beame  a  matter  of  some  difficulty  to  agree  upon  a  just  and  central 
boandary.  Did  the  agreement  of  1834  mean  that  the  area  of  the 
€DTea  should  be  taken  in;ta  leonsideratlon  in  determining  the 
"middle  of  the  'bay  to  the  sea,"  or  was  it  intended  that  this 
Aoald  be  neglected  and  lines  drawn  from  headland  to  headland^ 
and  the  area  of  the  bay  included  between  these  lines  be 
compated  and  equally  divided. 

As  the  persons  directly  interested  could  reach  no  agreement 
on  this  question,  petitions  were  sent  to  the  Governors  of  the  States 
of  New  York  and  New  Jersey  asking  that  a  joint  commission  be 
appointed  to  determine  the  location  of  the  line.  vAjccordingly,  by 
diapter  60,  Laws  of  1887,  the  Governor  of  New  York  appointed 
three  commdssioners  who  were  "  to  have  full  power  on  the  part 
of  the  State  of  New  York  to  meet  the  commissioners  appointed 
or  to  be  appointed  hy  the  State  of  New  Jersey,  and  with  them 
locate  and  mark  out  by  proper  monuments  and  buoys  the  true 
boandary  line  between  the  two  States  in  lands  under  water  in 
Baritan  bay, 

ThiA  Ck>mmission,  after  many  meetings  and  much  discussion, 
adopted  the  following  report  as  to  the  location  of  this  part  of  the 

fine: 

First. — ^Prom  the  "  Great  Beds  lighthouse  "  in  Raritan  bay  north 
20^  16'  west  true  to  a  point  in  the  middle  of  the  waters  of  Arthur 
Kill  or  Staten  Island  sound,  equidistant  between  the  southwesterly 
comer  of  the  dwelling  house  of  David  C.  Butler  at  Ward^s  point 
on  Staten  Island,  in  the  State  of  New  York,  and  the  southeasterly 
comer  of  the  brick  building  on  the  lands  of  Cortland  L.  Parker,  at 
the  intersection  of  the  westerly  line  of  Water  street  with  the  north- 
erly lin^  of  Lewis  street  in  Perth  Amboy,  in  the  State  of  New 


Second. — ^Prom  "  Great  Beds  lighthouse  "  south  64°  21'  east  true 
in  Hne  with  the  center  of  Waac  Kaack  or  Wilson's  beacon  in 
Monmonth  county,  New  Jersey,  to  a  point  at  the  intersection  of 
said  line  with  a  line  connecting  "  Morgan  No.  2 ''  Triangulation 
Point,  U-  S.  Coast  and  Geodetic  Survey,  in  Middlesex  county,  New 
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Jersey^  with  the  granite  and  iron  beacon  known  as  "  Romer  Stone 
Beacon,"  -situated  on  "  Dry  Romer  Shoal/'  and  thence  on  a  line 
bearing  north  77°  9'  east  true  connecting  "  Morgan  No.  2."  with 
said  Romer  stone  beacon  (the  line  passing  through  said  beacon 
and  continuing  in  the  same  direction),  to  a  point  at  the  intersection 
with  a  line  drawn  between  the  "  Hook  beacon  "  on  Sandy  Hook, 
New  Jersey,  and  the  Triangulation  Point  of  the  U.  S.  Ooast  and 
Geodetic  Survey  known  as  the  Oriental  Hotel,  on  Coney  Mand, 
New  York,  then  southeasterly  at  right  angles  to  the  last  mentioned 
line  to  the  main  ciea. 

Third. — The  monumental  mark«  by  which  said  boundary  line 
shall  be  hereafter  known  and  recognized  are  herby  declared  to  be 
as  follows: 

1.  The  Great  Beds  lighthouse. 

2.  A  permanent  monument  marked  "  State  Boundary  Line,  New 
York  and  New  Jersey,"  and  to  be  placed  at  the  intersection  of  the 
line  drawn  from  *' Great  Beds  lighthouse"  to  Waack  Kaack  or  Wil- 
son's beacon^  Monmouth  county,  New  Jersey,  and  the  line  drawn 
from  Morgan  No.  2,  Triangulation  Point,  U.  S.  Coast  and  Geodetic 
Survey  in  Middlesex  county.  New  Jersey,  to  Romer  stone  beacon. 

3.  Eight  buoys  or  <spindles,  to  be  marked  like  the  Permanent 
Monument  above  mentioned,  and  to  'be  placed  at  suitable  interven- 
ing points  along  the  line  from  the  Permanent  Monument  to  the 
Romer  Stone  beacon. 

4.  The  Romer  Stone  beacon. 

Fourth. — The  maps  -accompanying  and  filed  with  this  agreement 
i^howing  the  location  of  the  above  described  boundary  line  between 
the  iState  of  New  York  and  the  State  of  New  Jersey  in  Raritan 
bay  to  the  main  sea,  and  of  the  monumental  marks  by  which  it  is 
marked  and  to  be  marked,  duly  authenticated  and  attested  by  the 
signatures  of  the  said  commissioners  and  placed  on  file  in  the  office 
of  the  Secretary  of  State  of  the  respective  States,  shall  constitute 
the  permanent  and  authentic  record  of  said  boundary  line  and  are 
hereby  adopted  by  the  parties  hereto  and  made  part  of  this  agree- 
ment. 


State  Engineer  and  Surveyor.  363 

By  carrying  into  effect  articles  of  this  agreement  the  line  was 
plainly  and  definitely  marked,  and  an  end  put  to  the  wrangling 
of  nearly  a  century.  This  satisfactory  condition  of  affairs  was  not 
of  long  duration^  for  in  the  spring  of  1890  the  buoys  which  had 
been  placed  on  line  between  the  Romer  Stone  beacon  and  the  Per- 
manent Monument,  were  carried  away,  and  since  that  time  noth- 
ing has  existed  to  show  the  location  of  the  line  between  these  points^ 
adigtance  of  twelve  miles,  and  it  again  becomes  necessary  to  adopt 
some  means  to  indicate  where  this  line  is. 

Experience  has  proven  that  no  buoys,  no  matter  how  securely 
anchored,  will  retain  their  position  in  Baritan  bay,  so  that  it  would 
be  useless  to  employ  them  again;  to  erect  any  monument  of  a  per- 
manent nature  is  objectionable,  not  only  on  account  of  its  cost,  but 
also  because  it  would  prove  an  obstruction  to  navigation. 

The  only  plan  which  seems  practicable  is  to  erect  a  tower  or 
«ome  permanent  beacon  over  the  point  known  as  "  Morgan  No.  2/' 
And  with  this  and  the  Permanent  Monument  as  range  points,  it 
^11  be  a  simple  matter  for  any  one  to  place  himself  on  line. 

All  the  other  determining  points  on  this  part  of  the  line  were 
foand  to  be  in  good  condition. 

SUBDIVISION  2. 

The  jurisdiction  of  the  commissioners  appointed  to  locate  and 
mark  out  the  line  in  Raritan  bay  was  extended  by  chapter  159, 
Laws  of  1888,  and  chapter  212,  Laws  of  1889,  so  as  to  include  the 
Arthur  Kill,  Kill  von  Kull,  New  York  bay  and  the  Hudson  river. 
They  reported  as  to  the  location  of  this  part  of  the  line  as  follows : 

First. — Starting  from  a  point  (at  the  conclusion  of  the  boundary 
line  in  Baritan  bay)  and  marked  for  the  purposes  of  this  agree- 
•nent  A.  This  point  is  equidistant  between  the  southeasterly  cor- 
B^r  of  the  dwellinghouse  of  David  C.  Butler  at  Ward's  Point 
^n  Staten  Island  in  the  State  of  New  York  and  the  southerly  cor- 
^rof  the  brick  building  on  the  lands  of  Cortland  L.  Parker  at  the 
itersection  of  the  westerly  line  of  Water  street  with  the  northerly 
'ine  of  Lewis  street  in  Perth  Amboy,  in  the  State  of  New  York. 

The  line  runs  thence  in  a  succession  of  straight  lines  through  the 
Arthur  Kill,  Kill  von  Kull,  New  York  bay  and  the  Hudson  river^  to 
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a  point  marked  JJ  for  the  J)urposes  of  this  agreement.    This  point 
JJ  is  at  the  extreme  northern  limit  of  the  boundary  line  in  landa- 
^under  water,  and  from  this  point  the  line  runs  westerly  to  Station 
Bock.    The  absolute  geographical  location  of  the  points  at  the 
place  of  beginning  and  the  place  of  conclusion  are  as  follows: 

Point  A  (Place  of  beginning). 
Latitude.       Seconds  in  Metre.       Longitude.      Seconds  in  Metre^ 

(Latitude  and  longitude  not  given.    Description  sufficient.) 

Point  JJ  (Place  of  conclusion). 
Latitude.         Sec.  in  Metre.         Longitude.         Sec.  in  Metre^ 
40<^  59'  49''  74  N.        1,534.38         74°  53'  38"  57  W.  901.46 

The  point  at  which  changes  of  direction  occur  in  the  boundary 
line  from  the  place  of  beginning  to  the  place  of  conclusion  are  for 
the  purposes  of  this  agreement  lettered  or  numbered  and  their  de- 
termination and  absolute  geographical  positions  are  as  follows: 


B 

C  

D 

X 

P 

O 

H 

I 

J 

K 

L 

Ho.  1.. 
No.  2.. 
Ko.  8.. 
No.  4.. 
O 

sT     ..... 

Aw      . • . . . 
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Second.  The  monumental  matrks  by  which  said  boundary  line 
«haU  hereafter  be  known  and  recognized  have  been  carefully  de- 
scribed, their  absolute  geographical  position  given  and  this  descrip- 
tion and  location  will  be  filed  in  the  office  of  the  Secretary  of  State 
of  New  York  and  Secretary  of  State, of  New  Jersey. 

Third.  The  map  accompanying  and  filed  with  this  agreement, 
showing  the  location  of  the  above  mentioned  boundary  line 
between  the  State  of  New  York  and  the  State  of  New 
Jersey  in  lands  under  in  the  Arthur  Kill,  Kill  von  Kull,  New 
York  bay  and  the  Hudson  river  and  of  the  monumental  marks  by 
which  such  line  may  be  distinguished  and  known,  duly  authenti- 
cated and  attested  by  the  signatures  of  the  aforesaid  commissioners 
«Dd  placed  on  file  in  the  office  of  the  Secretary  of  State  of  the'  respec- 
tive States  shall  constitute  the  permanent  and  authenticated  record 
of  said  boundary  line  and  are  hereby  adopted  by  the  parties  hereto 
«iid  made  parts  of  this  agreement. 

The  actual  location  of  the  points  where  the  line  changes  direc- 
tion is  determined  by  range  monuments  and  permanent  objects 
^ch  as  chimneys,  church  spires  and  fiag  staffs  placed  on  the  ad- 
joining shores.  The  range  monuments  are  of  granite  8  inches 
by  8  inches  in  cross  sections,  and  project  6  inches  out  of  the 
ground;  the  letters  N.  Y.,  N.  J.,  are  cut  on  the  northerly  tace  and 
B.  M.  1889  on  the  southerly  face.  Two  one-quarter  inch  grooves, 
one  m  the  direction  in  which  the  monument  ranges  and  the  other 
at  right  angles  thereto  are  cut  in  the  top  of  each  monument. 

No  suggestion  for  the  betterment  of  this  part  of  the  line  can  be 
offered  as  all  the  monuments,  with  the  exception  of  a  few  which 
'fere  riightly  chipped,  were  found  to  be  in  perfect  condition. 

The  location  of  these  monuments  is  as  follows: 

MONUMENT  No.  1. 
Per  range  through  to  Great  Beds  lighthouse,  dp  680.64,  dm 
1.081.61.  This  monument  is  at  Perth  Amboy,  N.  J.  It  is  in 
the  rear  of  Abr.  Slaight's  blacksmith  shop.  His  shop  is  on  the 
^st  side  of  the  street,  running  along  kill  and  adjoins  C.  M.  Whit- 
taker'g  marine  railway.    This  monument  has  its  top  flush  with 
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the  surface  of  the  ground;  otherwise  it  was  found  to  be  in  good 
condition. 

MONUMENT  No.  2. 
For  range  through  B  to  low  brick  chimney,  Perth  Amboy,  dp 
693.23,  dm  431.03.  This  monument  is  in  the  Cliff  Park 
grove,  at  Tottenville,  Staten  Island,  on  the  property  of  C.  C. 
Ellis,  at  present  leased  by  J.  H.  Starin.  It  is  on  the  west  slope 
of  steep  bank,  almost  directly  opposite  the  ferry  dock  in 
Perth  Amboy,  fifty-two  yards  north  of  line  fence  between  the  prop- 
erties of  Biddle  and  Ellis,  and  thirty-two  yards  from  high  water 
mark.  The  low  chimney  in  Perth  Amboy,  to  which  this  monument 
ranges,  is  one  connected  with  the  Rosseter  chemical  works,  and  is 
near  the  northwest  corner  of  Water  and  Commerce  streets,  it  is 
about  66  feet  high.  This  monument  has  its  southwest  comer 
slightly  chipped ;  othetwise  it  was  found  to  be  in!  good  condition. 

MONUMENTS  Nos.  3  and  4. 
For  range  through  B,  dp  1,077,  dm  300,  for  more  westerly 
monument.  These  monuments  are  on  the  prope^rty  of  W.  H.  B. 
Totten,  near  the  west  slope  of  bank.  Most  westerly  monument  is 
just  about  opposite  the  opening  of  a  street  in  Perth  Amboy,  N.  J., 
running  east  and  west.    The  street  is  the  first  one  south  of  the 

«  

terra  cotta  works.  This  monument  is  thirty-five  yajrds  east  of  line 
fence  between  Robinson's  and  Tottpn's,  and  is  136.94  feet  south- 
westerly on  this,  range  from  *the  other  monument.  It  is  oil  line 
between  property  of  Roibinson  and  Totten.  No.  4  has  its  north- 
east comer  chipped,  and  No.  3  has  its  edges  slightly  chipped,  other- 
wise they  were  found  to  be  in  good  condition. 

MONUMENT  No.  5, 
For  range  through  C  to  Lehigh  Valley  railroad  shop's  chimney, 
dp  1,363.55,  dm  198.46.  This  monument  is  on  the  property 
of  David  Van  Name,  just  about  opposite  Perth  Amboy  terra 
cotta  works.  It  is  near  a  large  willow  tree  in  the  rear  of  the  house 
occupied  by  Reuben  Daggatt,  64.28  feet  to  the  northwest  comer  of 
the  bouse.  The  chimney  in  this  range  is  attached  to  car  shops  of 
the  works  of  the  Lehigh  Valley  railroad,  just  on  the  southern  limits 
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ol  Perth  Amboy.    This  monument  was  found  to  be  in  good  oon- 
ditiosi. 

MONUMENT  No.  6. 
For  range  through  D  to  Kreiaher's  dhimnej,  dp  1,709.67,  dm 
1,311.68.  This  monument  is  on  the  property  of  John  M.  Sleight 
in  Staten  Island.  This  monument  is  6  feet  from  high  water  mark^ 
17  feet  from  northeast  comer  of  line  fence,  between  J.  M. 
Sleight  and  house  of  Joseph  A.  Sleight  and  four  paces  north  of 
smail  ditcb.  This  monument  has  its  top  flush  with  the  surface  of 
the  ground;  otherwise  it  was  found  to  be  iu  good  condition. 

MONUMENT  No.  7. 
For  range  through  O  to  fire  brick  works  chimney,  dp  1,808.45, 
dm  1,050.66.  This  monument  is  on  the  property  of  Alfred  H. 
Sprague,  in  Staten  Island.  It  is  48.71  feet  from  the  line  fence  be- 
tween  the  property  of  Sprague  and  Henry  Ohristopher  and  15  feet 
alon^  side  'line^fence  to  the  line  of  Fisher  street.  This  monument 
was  fonnd  to  be  in  good  condition. 

MONUMENT  No.  8. 
For  range  through  D  to  Boynton  chinmey,  dp  75.8S,  dm 
948.83.  This  monument  is  on  the  property  of  Captain  Oliver  Weir, 
in  Staten  Island.  It  is  in  the  dooryard  of  his  house,  under  a  small 
tree  24.6  feet  from  line  fence  between  the  property  of  Weir  and 
Badolpb  Craft,  and  51.2  from  the  northeast  corner  of  Weir's  house. 
This  monument  was  found  to  be  in  good  condition. 


MONUMENT  No.  9. 
For  range  through  E  to  Boynton's  chimney  and  F  to  monument 
12,  dp  1,146.3,  dm  1,027.1.  This  monument  is  on  the  prop- 
erty of  B.  H.  Boyde,  in  Staten  Island,  opposite  the  Seawarren 
hotel.  New  Jersey.  This  monument  is  about  210  feet  northwest 
of  the  most  northerly  of  two  houses,  and  is  1  foot  south  of  line 
tence  separating  Boyde's  property  from  J.  Stony.  It  is  on  north- 
west slope  of  hill  falling  gently  to  Arthur  Kill,  275  feet  distant. 
This  monument  was  found  to  be  in  good  condition. 
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MONUMENT  No.  10. 

For  range  through  E  to  Kreteher's  chimney,  dp  1,568.5,  dm 
489.9.  This  monument  is  59  feet  west  of  road  running  along^ 
water  front  from  Seawarren  hotel  to  Central  Bailroad  of  New 
jjersey  depot.  It  is  on  the  property  of  John  'Taylor  Johnson,  about 
SCO  feet  from  northwest  comer  of  hotel  and  58  feet  west  of  west 
gutter  of  roadway,  and  28.21  feet  from  southeast  corner  of 
(Ouppia's  reisidence.  .This  monument  was  found  to  be  in  good  con- 
idition. 

MONUMENT  No.  11. 

4 

Foip  range  through  F  to  pai)er  mill  chimney,  dp  1,664.61, 
dm  495.9.  This  monument  for  range  through  F  to  paper 
imill  chimney  is  on  the  proi)erty  of  John  Taylor  Johnaon,  of  Sea- 
warren,  N.  J.,  on  the  west  side  of  the  road  from  Seawarren  hotel, 
along  water  front  to  etation  of  Central  Bailroad  of  New  Jersey. 
It  is  about  30  feet  from  row  of  trees  in  edge  of  sidewalk  neare  it 
jToadway,  on  west  side,  and  on  west  side  of  driveway  leading  to 
residence  of  Mr.  Solace.  There  are  witness  ston,es  on  the  range 
.line  3  feet  eastward  and  westward  of  the  monument.  This  monu- 
ment was  found  to  be  in  good  condition. 

MONUMENT  No.  12. 
For  range  through  F  to  monument  No.  9,  dp  1,195.05,  dm 
245.  This  monument  is  on  the  southwest  side  of  the  road 
leading  from  Seawarren  northward,  and  running  along  edge  of 
meadow.  The  monument  is  in  line  with  row  of  maple  trees  that 
line  the  edge  of  the  road.  It  is  about  140  feet  along  range  line 
to  the  edge  of  meadow,  7.8  feet  to  tree  on  south  and  16.7  feet  to 
tree  on  north.  It  is  on  the  property  of  John  Taylor  Johnson.  This 
jQionument  was  found  to  be  in  good  condition. 

MONUMENT  No.  13. 
For  range  through  G  to  Smoky  Point  monument  No.  15,  dp 
1,672.3,  dm  371.  This  monument  is  on  the  south  slope  of 
bank,  12  feet  from  the  edge  of  salt  meadow  and  400  yards  easterly 
from  main  road  to  Seawarren.  It  Is  on  the  property  of  Port  Read- 
ing railroad.    This  monument  was  found  to  be  in  good  condition. 
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MONUMENT  No.  14. 
For  range  through  G  to  paper  mill  chimney,  dp  6,617,  dm 
1,050.88.  This  monument  is  situated  in  an  open  field  next  to 
a  meadow,  near  the  fence,  about  200  yards  east  of  the  residence 
of  Henry  A.  Turner,  and  83  yards  west  of  large  hickory  tree.  It 
is  on  the  property  of  Port  Reading  Land  Company.  This  monu- 
jnent  lias  its  four  comers  slightly  chipx)ed,  otherwise  it  waa  found 
to  be  in  good  condition. 

MONUMENT  No.  15. 
Far  range  through  G  to  monument  No.  13,  New  Jersey,  dp 
610.45,  dm  085.77.  This  range  also  passes  through  the 
United  States  Coast  and  Geodetic  Survey  station,  Smoky  Point. 
This  monument  is  on  the  edge  of  upland,  7  feet  higher  than  the 
meadow.  It  is  407  feet  along  the  range  from  the  water  to  the 
monument,  39  feet  from  edge  of  the  meadow  and  238  feet  to  the 
Dortheafft  corner  of  the  residence  of  John  Dissosway.  It  is  on 
the  property  of  John  Dissosway.  This  monument  was  found  to 
be  in  good  condition. 


iMONUMENTi  No.  15-a.' 
For  range  through  G  to  monument  No.  13,  dp  450.53, 
dm  865.75.  This  range  also  passes  through  monument  No.  15  and 
thr  United  States  Coast  and  Geodetic  station.  Smoky  Point.  It 
is  200  feet  southeasterly  on  riange  from  monument  No.  15.  This 
monnment  was  set  December  15,  1803,  to  preserve  the  range  be- 
tween Nos.  13  and  15.  It  is  6  x  6  inches  in  cross-section,  and  pro- 
jects out  of  the  ground  about  6  inches.  It  is  on  the  property  of 
John  Dissosway.  This  monument  was  found  to  be  in  good  con- 
dition. 

MONUMENT  No.  16. 
For  range  through  H  to  Melvin  chimney,  dp  497.02,  dm 
290.68.  This  monument  is  at  Rossville,  S.  I.,  on  the  eetate  of 
Cal€ft>  Lyon.  It  is  6  feet  south  of  road,  25  feet  west  of  line  fence 
and  85  yards  eastward  from  the  northwest  corner  of  the  residence 
of  I*7on.    This  monument  wa«  found  to  be  in  good  condition. 

24 
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MONUMENT  No.  17. 

For.  range  through  I  to  Melvin  chimney,  dp  448.21,  dm 
203.05.  This  monument  is  at  Rossville,  S.  I.  It  is  on  an  eaflterly 
elope,  3  feet  from  fence  dividing  the  dooryard  of  Miss  Mary  Cole 
from  pasture,  85  feet  along  fence  to  public  road  and  146  feet  along 
public  road  eastward  to  small  creek  or  gut.  It  is  on  the  property 
of  Miss  Mary  Cole.  This  monument  has  its  northwest  corner  and 
south  edge  slightly  chipped,  otherwise  it  was  found  to  be  in  good 
condition. 

MONUMENT  No.  18. 

For  range  through  H  to  monument  No.  20,  dp  505.84,  dm 
98.04.  This  mQpument  is  at  Rossville,  S.  I.,  just  inside  fence 
on  south  side  of  public  road,  23  feet  from  line  fence  between  prop- 
erty of  Mrs.  Seguine  and  John  Dissosway,  and  70  feet  from  street 
intersecting  public  road.  This  monument  is  on  the  property  of 
Mrs.  H.  O.  Seguine.    This  monument  was  found  to  be  in  good 

condition. 

MONUMENT  No.  IB. 

For  range  through   I   to  monument  No.  20,   dp  831.63,   dm 

909.42.    This  monument  is  on  Staten  Island,  on  north  slope  of 

hill,  7  feet  from  edge  of  meadows,  46  yards  from  public  road  and 

130  yards  from  line  fence  between  the  property  of  Thomas  P.  Hardy 

and  Harmon  Decker.    It  is  on  the  property  of  Harmon  Decker. 

This  monument  was  found  to  be  in  good  condition. 

MONUMENT  No.  20. 
For  range  through  H  to  monument  No.  18,  through  to  monu- 
ment No.  19,  dp  1,554.24,  dm  295.24.  This  monument  is  at 
Sylvan  Beach,  N.  J.,  6  feet  south  of  line  fence  between  the  property 
of  Milton  Arrowsmith  and  Thomas  Sawyer,  and  100  yards  north- 
easterly to  the  comer  of  fence  around  Arrowgmith's  barnyard. 
It  is  on  the  property  of  Thomas  Sawyer.  This  monument  was 
found  to  be  in  good  condition. 

MONUMENT  No.   21. 
Ranges    through    J    to    Melvin's    chimney,    dp    235.16,    dm 
1,291.71.    This  monument  is  at  Sylvan  Beach,  N.  J.,  in  thick  bushes 
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300  yards  north  of  the  residence  of  Thomas  Sawyer,  38  paces  north 
of  the  north  fence  of  the  Lncol  Oil  Co.,  on  the  edge  of  uplands,  and 
35  yards  south  of  where  the  upland  turns  to  the  west.  It  is  on 
the  property  of  Thomas  Sawyer.  This  monument  was  found  to  be 
in  good  condition, 

MOlSrUMENTS  Nos.  22  and  23. 
For  range  through  J  (23)  dp  1,098.52,  dm  1,264.83  (22)  dp 
998.10,  dm  1,150.66.  These  monuments  are  in  New  Jersey, 
on  the  uplands.  The  more  easterly  monument  is  about  35 
feet  northwest  of  a  large  willow  tree  about  250  feet  north  of  Lie- 
big's  factory,  20  feet  from  the  meadow,  and  about  80  feet  south 
of  branch  railroad.  The  more  westerly  monument  is  140  yards  east 
of  the  public  road  on  north  end  of  uplands,  where  upland  turns  to 
the  west,  15  paces  southeast  of  a  10-inch  oak;  10  feet  from  the 
meadow,  and  498.73  feet  west  from  monument  No.  22.  Both  these 
monuments  are  on  the  property  of  Carl  Rectnagle.  They  were 
found  to  be  in  good  condition. 

MONUMENT  No.  24. 
For  range  through  K  to  monument  No.  29,  dp  1,811.1,  dm 
1,052.  This  monument  is  near  Star  Landing,  N.  J.,  20  feet  north  of 
the  noieadow  and  just  west  of  a  foot-path  leading  to  the  fertilizer  fac- 
tory, 250  feet  north  of  the  north  side  of  the  road  leading  to  Car- 
taret  station.  A  small  house  at  the  end  of  a  cable  crossing  stands 
on  the  salt  meadow  east  by  south  of  the  monument.  It  is  on  the 
property  of  lOharles  Lot.    This  monument  was  found  to  be  in  good 

condition. 

MONUMENT  No.   25. 

For  range  through  L  and  No.  1  to  monument  No.   33,   dp 

550.66,    dm     0.     This    monument    is    at    Linoleumville,    S.    I., 

near  the  edge  of  meadow  about  200  yards  south  of  public  road, 

passing  through  Linoleumville  down  to  pier,  about  50  feet  west  of 

large  chestnut  ^tree,  and  100  feet  south  of  fence  that  extends  from 

the  woods  into  the  meadows.    It  is  on  the  property  of  Linoleum 

Co.    This  monument  has  its  four  comers  chipped,  otherwise  it  was 

found  to  be  in  good  condition. 


I  • 
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MONUMENT  No.  26. 
For  range  through.  K  to  Melvin  chimney,  dp  968.6,  dm 
698.86.  This  monument  is  in  New  Jersey,  55  yards  at  right  angles, 
north  of  branch  railroad  running  from  Oartaret  to  Clark's  factory 
on  upland.  It  is  on  the  property  of  George  F.  Gantz.  This  monu- 
ment was>not  found. 

MONUMENTS  Nos.  27,  28,  29. 
Twenty-seven  to  29  range,  through  1  and  2  (27),  dp  1,354.31, 
dm  1,039.78;  (29),  dp  1,611.7,  dm  1,220.9,  28  ranges  through 
li  to  monument  30;  (28),  dp  1,352.6,  dm  1,090.5.  These  monu- 
ments are  all  on  Staten  Island,  just  south  of  Chelsea.  The 
most  northerly  one  is  upon  a  meadow  belonging  to  Mr.  Meyer. 
It  is  200  feet  northeast  of  a  creek  and  50  feet  east  of  kill.  The 
other  two  monuments  are  on  the  upland  on  property  in  charge  of 
Marshall  Cameron.  The  more  westerly  one  is  150  feet  north  of 
public  road,  and  the  other  is  250  feet  north  of  road.  Monument  29 
is  20  feet  east  of  the  United  States  Coast  Survey  signal 
<"  Meyers  ") ;  all  three  monuments  were  found  to  be  in  good  condi- 
tion. 

MONUMENTS  Nos.  30  and  31. 
For  range  through  2  and  L  (30),  dp  431.1,  dm  886.95;  (31), 
clp  498.27,  dm  7^.2.  These  monuments  are  both  on  Trem- 
ley  neck  in  New  Jersey,  just  upon  the  upland,;  distance  be- 
tween the  monuments  is  355.5  feet.  Monument  30  is  about  165 
yards  from  hotel  and  60  feet  north  from  angle  in  wire  fence.  These 
monuments  are  on  the  property  of  John  D.  Wynants,  and  are  in 
good  condition. 

MONUMENT  No.  32. 
For  range  through  3  to  monument  34  in  Staten  Island,  dp 
775.8,  dm  1^15.5.  This  monument  is  on  Tremley  Neck,  N.  J., 
on  the  upland^  5  feet  south  of  meadow  land  on  north  edge  of  woods. 
The  meadow  line  makes  a  sharp  turn  to  the  west  about  75  feet 
northwest  of  the  monument;  a  large  oak  tree  is  60  feet  southwest 
of  the  monument.  It  is  on  the  property  of  John  D.  Wynants.  Thia 
monument  was  found  to  be  in  good  condition. 
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MONUMENT  No.  33. 

For  range  through  4  to  monument  39  and  through  3  to  Standard 
Chemical  chimney,  dp  1,345.78,  dm .  .00.  '  This  monument 
is  on  Prall's  Island,  near  the  north  end,  80  yards  west  of  the  inside 
channel.    This  monument  was  found  to  be  in  good  condition. 

MONUMENT  No.  34. 

For  range  through  3  to  monument  32,  and  through  4  to  Standard 
Chemical  chimney,  dp  262.2,  dm  1,266.62.  This  monument  i» 
on  Staten  Island,  on  property  of  Joseph  'Ball,  on  meadow 
just  north  of  Prall's  Island,  and  925  feet  from  kill  just  at 
head  of  gut,  which  flows  westerly  into  kill.  This  monument  waa 
found  to  be  in  good  condition. 

MONUMENTS  Nos.  35  and,  36. 

Thirtynfive  ranges  through  P  to  monument  38,  and  through 
R  to  Standard  Chemical  chimney,  dp  1,805.9,  dm  303.9;. 
36  ranges  through  S  to  the  more  easterly  Bouker  fertilizer 
factory  chimney,  dp  805.9,  dm  338.9.  These  monuments  are  oa 
the  upland  about  500  feet  westerly  from  the  house  occupied  by  A^ 
M.  Decker  and  on  the  north  edge  of  a  grove  of  young  oaks.  The 
monument  the  more  westerly  is  75  feet  east  of  where  the  upland 
makes  a  sharp  turn  to  the  south  and  the  other  monument  is  108  feet 
east  directly  of  the  first  one^^nd  along  north  edge  of  woods.  These 
monuments  are  on  the  property  of  the  J.  S.  Sutter  estate,  north  of 
Bloomfield.    These  monuments  were  found  to  be  in  good  condition^ 

MONUMENT  No.  37, 

Dp  844.1,  dm  366.9,  on  Buckwheat  Island,  near  the  north 
end  and  marks  boundary  station  zero.  This  monument  was  found 
to  be  in  good  condition. 

MONUMENTS  Nos.  38  and  39. 

Thirty-eight  ranges  through  P  to  No.  35;  39  ranges  through 
4  to  No.  33;  38,  dp  1,809.75,  dm  2.51;   39,  dp  271.24,  dm  1,248.G5. 
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These  monuynents  are  on  the  New  Jersey  shore,  oil  uplands 
some  distance  iback  from  kill.  No.  39  is  just  at  the  edge  of  the 
meadow  and  upland  about  450  yards  weat  of  the  Central  Railroad 
of  New  Jersey  and  750  yards  southerly  along  an  avenue  which 
starts  from  the  forty-second  bent  (counting  from  the  west) 
of  the  Baltimore  and  Ohio  railroad  trestle  at  Bay  Way,  and  40 
yards  east  of  said  avenue.  This  avenue  has  been  opened,  but  not 
used.  No.  38  is  1,200  feet  south  of  No.  39,  40  feet  from  edge  of 
meadow  on  gentle  slope  of  upland.  These  monuments  are  on  the 
property  of  D.  Bonnet,  real  estate  agent,  and  were  found  to  be  in 
good  condition. 

MONUMENT  No.  40.      ^ 

For  range  through.  R  to  Standard  Ohemitcal  chimney,  dp 
132.07,  dm  187.76,  just  below  the  Baltimore  and  Ohio  railroad 
bridge  in  New  Jersey,  on  upland  30  yards  north  of  creek.  This 
monument  is  on  property  of  Fire  Proof  Building  Company,  femd 
was  found  to  be  in  good  condition. 

MONUMENT  No.  41. 

For  range  through  S  to  Standard  Chemical  chimney,  dp 
355.35,  dm  929.68,  on  Staten  Island,  on  meadow  19  yards  at 
right  angles  from  large  ditch,  running  parallel  with  the  Baltimore 
and  Ohio  trestle  on  south  side.  The  range  line  from  monument 
through  S  to  Standard  Chemical  chimney  produce  backward  inter- 
sects the  trestle  in  the  twenty-ninth  bent,  between  the  two  up- 
rights, counting  from  the  most  easterly  foundation  pier.  This 
monument  was  found  to  be  in  good  condition. 

MONUMENT  No.  42. 

For  range  through  B  to  Glue  Factory  chimney  H  to  Oil  Cloth 
Company's  chimney,  dp  774.86,  dm  582.08,  on  Staten  Island, 
in  bend  of  gut  flowing  into  ditch  north  of  and  parallel  to 
Baltimore  and  Ohio  trestle  and  300  yards  from  Baltimore  and 
Ohio  trestle.  This  monument  is  on  the  property  of  William  Dooly. 
This  monument  was  found  to  be  in  good  condition. 
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MONUMENTS  Nos.  43,  44,  45. 

Forty-three  rangeB  through  O  to  the  more  easterly  of  the  two  tall 
chimneys  at  Singer's  factory,  dp  1,248.8,  dm  2b.91.  Forty- 
four  ranges  through  B  to  Presbyterian  clhurch  spire,  dp  1,275.19, 
dm  J, 394.21.  Forty-five  ranges  through  C  to  glue  factory 
chinmey,  dp  1,140.86,  dm  1^24.08;  range  north  20°  west  of 
workshop  of  Dooly  Railway;  also  north  66°  east  to  opening  in 
4yke.  All  three  monuments  are  in  the  immediate  vicinity  of  Dooly's 
Marine  Railway,  and  are  all  on  Staten  Island,  on  meadow  of 
William  I>ooly.  No.  43  is  about  50  feet  westerly  of  the  third  tele- 
phone pole  from  the  kill  and  about  150  feet  south  of  small  shanty 
standing  on  bank  of  kill.  No.  45  is  south  43°  west  about  600  feet 
from  F.  M.  Henderlita's  house.  These  monuments  were  found  to  be 
in  good  condition. 

MONUMENT  No.  46. 

For  range  through  B  to  Bergen  Point  light,  dp  814.53,  dm 
388.4,  at  Port  Richmond,  S.  I.,  in  rear  of  William  Ross'  lot,  near 
kill.  This  monument  was  found  to  be  in  good  condition. 

MONUMENT  No.  47. 
For  range  through  E  to  Bergen  point  spire,  dp  342.37, 
dm  303.16.  This  monument  is  at  Port. Richmond,  Staten  Island, 
rear  of  Abram  Gibson's  doorjard,  40  feet  from  kill,  3  feet  from  the 
fence  between  property  of  Gibson  and  Stephen  Squires,  and  75 
feet  from  line  fence  between  property  of  Gibson  and  Ebhard  Faber. 
This  monument  was  found  to  be  in  good  condition.* 

MONUMENTS  Nos.  48  AND  49. 
No.  48  ranges  thi^ough  D  and  produced  in  the  opposite  direction 
It  passes  through  the  center  of  the  Agricultural  Works  chimney, 
dp  1,292.65,  dm  795.86.  No.  49  ranges  through  E  and  F  to 
oionnment  51.  These  monuments  are  at  Bergen  Point,  N.  J.  No. 
^is  near  edge  of  meadows,  20  feet  from  kill;  50  feet  westerly 
from  track  of  hand  railroad  running  from  works  down  on  pier, 
^d  north  17°  east  180  feet  from  southeast  corner  of  main  building. 
^0.  49  is  40  feet  west  of  storage  shed  in  little  clump  of  trees,  and 
200  feet  east  of  main  building.    They  are  on  the  property  of  Carr 
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and  Hobson.    No.  48  was  found  to  be  in  good  condition,  and  No.  4d 

was  not  found. 

MONUMENT  No.  50. 

For  range  through  P  to  northeast  prong  of  a  church  in  Port  Rich- 
mond, dp  317.87,  dm  920.26.  This  monument  is  at  Bergen 
Point,  N.  J.,  on  the  south  side  of  First  street,  fronting  on  kill  near 
the  foot  of  Lord  avenue,  3  feet  inside  of  fence  and  about  50  feet 
west  of  the  east  end  of  fence.  It  is  on  property  of  Rufus  Storj* 
This  monument  has  its  northeast  corners  slightly  chipped,  other- 
wise it  was  found  to  be  in  good  condition. 

MONUMENT  No.  51. 
For  range  through  E  and  F  to  monument  49,  dp  832.4,  dm 
398.95.  This  monument  is  at  West  New  Brighton,  S.  I.,  in  the 
rear  of  the  property  recently  'occupied  by  the  Staten  Island  Star,  a 
local  newspaper;  4  feet  froon  the  stoop  and  40  feet  from  Rapid 
Transit  Railroad  tracks.  It  is  on  the  property  of  the  Staten  Island 
Star.   This  monument  was  found  to  be  in  good  condition. 

MONUMENT  No.  52. 

For  range  through  G  and  H  to  monument  55.    It  is  at  Bergen 

Point,  N.  J.,  about  206  feet  east  of  a  street  running  from  a  new  dock 

belonging  to  the  city,  about  60  feet  from  edge  of  meadow  on  a  gen- 

tie  easterly  slope,  and  twelve  feet  from  a  large  black  walnut  tree. 

It  is  on  the  Gunther  estate.    This  (monument  was  found  to  be  in 

good  condition. 

MONUMENT  No.  53. 

For  range  through  G  to  Oil  company's  chimneys,  dp  1,318.59, 

dm  898.5.    This   monument  is  on   Staten   Island  jufit   west   of 

Livingston  Station  on  Rapid  Transit  road.    It  is  13  feet  south  af 

the  center  of  the  east  wing  of  the  electric  light  factory.    It  is  ou 

the  property  of  Staten  Island  Electric  Company.  This  monument 

was  found  to  be  in  good  condition. 

MONUMENT  No.  54. 
For  range  through  cross  cut  upon  capstone  of  wall,  4'  1",  dp 
1,206.33,    dm    7,709,    mark    on    monument,    dp    1,299.42,    dm 
1.483.     This   monument   is   on    the   property   of   Sailors'    Snng^ 
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Harbor.  It  is  225  feet  from  Richmond  terrace  and  253  feet  along 
fange  line  from  cross  cut  in  capstone  of  fence,  running  parallel 
with  and  separating  the  property  from  Tjson  street.  The  cross  cut 
is  the  other  range  for  H  and  I.    This  monument  was  found  to  be  in 

Sood  condition. 

MONUMENT  No.  55. 

For  range  through  G  and  H  to  monument  52,  dp  1,624.31, 
dm  330.49.  This  monument  is  just  inside  curbing  for  side- 
walk, one  inch  below  surface.  It  is  on  north  side  of  Richmond  ter- 
race, east  of  New  Brighton  (Rapid  Transit)  station,  and  about  oppo- 
site the  Windsor  hotel  and  also  about  opposite  east  end  of  platform 
of  station.   This  monument  was  not  found. 

MONUMENT  No.  56. 

For  range  through  I  to  Crude  Oil  chimney,  dp  1,571.89, 
dm  1,188.71.  Thi«  monument  is  at  St.  George,  Staten  Island,  on 
property  of  Baltimore  and  Ohio  Railroad  Company  at  west  end 
of  yard.  It  is  4  feet  from  foot  of  terrace,  60  feet  f roni  kill,  200 
feet  west  of  boathouse,  15  feet  from  switch  south  57°  west  from 
Bobbins  Reef  light,  about  8  feet  northeast  of  blazed  telegraph 
pole.  This  monument  has  its  north  and  south,  sides  broken,  other- 
wise it  was  found  to  be  in  good  condition. 

SUBDIVISION  3. 

The  boundary  line  in  New  York  Bay  and  the  Hudson  River. 

It  was  considered  unnecessary  to  examine  the  range  points  which 
determine  the  line  through  these  waters  as  they  consist  of  crosses 
cat  in  rocks  and  prominent  land  marks.  A  detailed  description 
of  their  location  will  be  found  in  the  report  of  the  Riparian  Com- 
missioners of  New  Jersey  for  the  year  1891. 

SUBDIVISION  4. 

The  boundary  line  between  the  Hudson  river  and  the  Delaware 
fiyer. 

This  part  of  the  line  was  originally  established  and  monumented 
by  a  commission  in  1774.    The  lapse  of  a  century  has  caused  many 
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of  the  monuments  to  disappear,  rendering  the  location  of  the  line 
in  places  indefinite  and  uncertain.  To  remedy  this  condition  a 
commission  was  appointed  by  chapter  340  of  the  Laws  of  1880, 
"  to  ascertain  and  restore  the  boundary  line  between  the  States  of 
New  York  and  New  Jersey,  extending  from  the  Hudson  river  on 
the  east  to  the  Delaware  river  on  the  west."  A  like  commission 
having  been  appointed  by  the  State  of  New  Jersey,  operations  were 
jointly  commenced  and  the  line  as  existing  to-day  established. 

The  monuments  marking  the  line  are  of  three  classes — ^mile- 
stones, railroad  monuments  and  highway  monuments. 

The  milestones  are  4  feet  long  and  6  inches  square.  The  sides 
of  the  upper  portion  of  the  monument  6  inches  in  depth  and  top 
are  smoothly  dressed  square,  the  remainder  of  the  monument  being 
left  rough,  the  top  has  cut  upon  it,  across  the  center,  two  quarter- 
inch  grooves  at  right  angles  with  each  other  and  parallel  with  the 
sides.  Upon  the  north  eide  or  face  are  cut  the  letters  N.  Y.,  upon 
the  south  side  N.  J.  and  upon  the  east  side  the  number  of  miles 
from  the  eastern  terminus. 

The  railroad  monuments  are  similar  to  the  milestones  with  the 
exception  that  the  number  of  the  mile  is  omitted. 

The  highway  monuments  are  4^  feet  long,  12  inches  wide  and  6 
inches  thick.  The  sides  of  the  upper  end  to  a  depth  of  12  inches 
and  the  top  are  smoothly  dressed.  At  right  angles  across  the  cen- 
ter of  the  top  and  parallel  with  the  sides  are  cut  two  quarter-incli 
grooves.  Upon  one  of  the  broad  faces  are  cut  the  letters  N.  Y. 
and  upon  the  other  the  letters  N.  J. 

The  condition  of  these  monuments  and  the  line  in  general,  as 
disclosed  by  the  examination  is  good;  some  of  the  monuments 
were  chipped  at  the  comers  and  sides  and  others  leaned  slightly 
from  their  truly  vertical  position,  but  in  no  case  was  the  defect 
BO  great  as  to  require  resetting.  The  only  suggestion  that  can 
be  made  for  the  betterment  of  the  line  is  that  a  highway  monument 
be  placed  on  the  road  between  monuments  Nos.  52  and  53,  and  one 
on  the  road  between  Nos.  53  and  54;  also,  that  a  railroad  stone  be 
placed  on  the  Poughkeepsie  and  Boston  railroad  where  it  crossea 
the  line. 
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On  the  examination  of  the  monuments  on  this  part  of  the  line  I 
was  accompanied  by  Mr.  Spraul  as  the  representative  of  the  State 
of  New  Jersey;  the  rest  of  the  line  I  examined  alone. 

I  am  indebted  to  the  report  of  the  joint  commission  of  1867  and 
1888  for  much  of  the  information  in  relation  to  the  establishing 
of  the  line  in  Raritan  bay,  Arthur  Kill,  and  Kill  von  Kull. 

Respectfully, 

O.  H.  PLANIGAN. 


Detailed  Description  of  the  Locaiion  of  Monu- 
ments on  the  Boundary  Line  between  the 
States  of  New  York  and  New  Jersey  from 
the  Hudson  River  to  the  Delaware 

River. 


EASTERN  TERMINAL  MONUMENT. 

The  monument  at  the  eastern  terminus  of  the  line  is  a  large 
block  of  trap  rock  7  feet  6  inches  long,  3  feet  2  inches  high  and 
about  4  feet  thick.  It  is  located  at  the  foot  of  the  Palisades, 
about  6  inches  above  the  storm  tides  of  the  Hudson  river,  50  feet 
»6rth  of  the  south  end  of  a  slough  and  about  800  paces  south  of 
a  small  stream  which  falls  over  the  Palisades.  It  is  marked  with 
a  groove  upon  its  perpendicular  eastern  face  for  its  full  height 
at  a  distance  of  2  feet  south  from  its  northerly  end,  and  is  further 
marked  with  the  words  "  Latitude  41  degrees  north/-  and  on  the 
north  side  of  the  groove  the  words  "  New  York,"  and  on  the  south 
»ide  thereof  the  words  "New  Jersey."  It  lies  313.21  feet  south 
J.8  degrees  44  minutes  west  from  the  United  Statee  Coast  Survey 
station  Duer,  and,  from  the  determinations  of  that  survey,  it  is 
in  latitude  40  degrees  59  minutes  48.17  seconds  north,  longitude 
73  degrees  54  minutes  11  seconds  west  from  Greenwich.  The  let- 
tering on  the  rock  is  very  indistinct  and  should  be  recut. 

EASTERN  WITNESS  OR  REFERENCE  MONUMENT. 

This  monument  is  488  feet  from  the  terminal  monument  on  the 
bank  of  the  Hudson  river  and  is  350  feet  above  tide  level.  It 
stands  opposite  a  point  on  the  Hudson  River  railroad  about  mid- 
way between  Dobbs  Ferry  and  Hastings,  and  the  boundary  line,  if 
extended  across  the  Hudson,  would  cross  the  railroad  near  the 
tall,  old  ehimney  south  of  Hastings.    By  clearing  away  bushes 
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in  its  immediate  vicinity,  the  monument  would  ;be  in  plain  sight 

of  the  east  ibank  of  the  Hudson  river  from  Sing  Sing  almost  to 

Yonkers.     The  monument  is  in  one  piece,  llj  feet  long  and  with 

a  cross  section  of  something  over  1x2  feet.    It  weighs  nearly 

3  tons,  and  is  set  4  feet  down  in  an  accurately  cut  hole  in  the 

rock  and  fastened  with  cement  mortar,  and  is  further  supported 

for  a  foot  and  a  half  more  by  building  stones  and  hydraulic  mortar 

around  it.    The  remaining  portion  (6  feet)  is  hammered,  dressed 

and  marked  on  two  sides;  the  words  "  Boundary  monument "  and 

the  date  "  1882  "  are  cut  on  both  sides.    The  north  side  is  further 

marked: 

NEW  YORK: 

HENRY  R.  PIERSON, 

CHAUNCEY  M.  DEPEW, 

ELIAS  LEAVENWORTH, 

COMMISSIONEBS. 

H.  W.  CLARKE, 

SURVEYOB. 

The  south  side  is  further  marked: 

NEW  JERSEY. 

-  I. 

ABRAM  BiWWNING, 
THOMAS  N.  McCARTER, 
GEORGE  H.  COOK, 

COMMISSIONEBS. 

E.  A.  BOWSER, 

SURVBYOB. 

This  monument  stands  on  the  property  of  the  Palisade  Land 
Dompany,  and  aside  from  having  three  of  its  corners  chipped,  it 
Is  in  excellent  condition. 

MONUMENT  No.  1,  ON  ROAD  BETWEEN  THE   EASTERN 
WITNESS   OR   REFERENCE    MONUMENT   AND    MILE- 
STONE "  1." 
This  monument  is  situated  on  the  west  side  of  the  boulevard 

which  leads  from  Alpine,  New  Jersey,  to  the  village  of  Palisades^ 
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New  York.  It  is  at  the  east  foot  of  the  hill  which  rises  about  lo 
degrees  to  its  summit,  distant  about  100  paces,  and  is  also  2,728 
feet  east  of  milestone  "  1."  At  the  monument  the  following  bear- 
ing was  taken:  South,  SI  degrees,  east  5  feet  1^  inches  to  a  white 
wood  tree.  Soil  sandy.  Disc  set  in  lime.  This  monument  has 
its  southeast  and  northeast  corners  slightly  chipped,  otherwise 
^as  found  to  be  in  good  condition.  « 

MONUMENT  No.  2  OE  MILESTONE  No.  "  1." 
This  monument  is  situated  on  the  slope  of  a  ridge  between  the 
iboulevard  and  the  road  from*  Alpine  to  Palisades.  It  is  about 
571  feet  east  of  monument  No.  3,  and  stands  just  east  of  the  edge 
of  a  large  grove  of  trees  on  land  belonging  to  Jacob  S.  Moore,  and 
25  paces  north  of  a  fence  running  up  over  the  ridge.  At  the  monu- 
ment the  following  bearings  were  taken:  South  85  degrees,  west 
18  paces  to  a  large  oak,  and  south  72.  degrees,  west  14  paces  to 
another.  Soil  sandy.  Disk  set  in  leaves.  This  monument  has  its 
north  corners  slightly  chipped,  otherwise  it  was  found  to  be  in 
good  condition. 

MONUMENT  No.  3  OE  BOAD  No.  1,  BETWEEN  MILESTONES 

'*  I '^  AND  "  II." 

This  monument  is  situated  on  the  west  side  of  the  road  which 
Jeads  from  Closter  north  to  Palisades,  and  is  about  971  feet  west 
4of  milestone  1,  and  is  on  ground  sloping  eastward.  At  the  monu- 
ment the  following,  bearing  was  taken :  North  50  degrees,  east  30 
paces  to  a  large  oak  which  stands  on  the  west  side  of  the  road 
about  100  feet  south  of  David  Manson^s  house.  Soil  sandy  for  a 
depth  of  3  feet,  when  solid  rock  was  encountered.  Disc  set  in 
jwood  ashes.  This  monument  has  its  southeast  corner  slightly 
^chipped,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  4  OR  ROAD  No.  2. 
This  monument  is  situated  on  the  west  side  of  a  road  leading 
from  Closter  to  Sparkill.  and  is  about  2,992  feet  west  of  milestone 
1,  and  on  ground  sloping  westward.   At  the  monument  tl^e  follow- 
ing 'bearings  were  taken :  North  by  west  5  feet  to  a  shade  maple. 
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Soil  «andy.  Disc  set  in  wood  ashes.  This  monument  leans  very 
slightly  to  the  north  and  has  its  corners  chipped,  otherwise  it  was 
found  to  be  in  good  condition. 

MONUMENT  No.  5  OB  MILESTONE  No.  "  II." 

This  monument  is  situated  in  the  Tappen  timber  swamp,  on  the 
land  of  Jacob  Blauveld,  and  is  about  2,304  feet  west  of  monument 
No.  4  and  ten  paces  south  of  rail  fence  on  ground  which  is  low  all 
around  and  at  times  covered  with  water.  At  the  monument  the 
following  bearings  were  taken :  South  51  degrees,  east  6  paces  to  a 
hickory  standing  on  "  line;"  also,  north  75  degrees,  east  3  paces  to 
a  large  oak.  Soil  clayey.  Disc  set  in  wood  ashes.  This  monument 
was  found  to  be  in  good  condition. 

MONUMENT  No.  6  OR  ROAD  No.  1  BETWEEN  .MILESTONES 
NOS.  "  II  "  AND  "  III  "  OR  NORTHERN  RAILROAD  OF  NEW 
JESSE  JL« 

13ii«  monument  is  level  with  the  surface  of  the  ballast  of  the 
roadbed  of  the  Northern  Railroad  of  New  Jersey,  2  feet  11  inches 
weart  of  the  westerly  rail,  and  104  feet  4  inches  from  the  center  (at 
the  westerly  end)  of  the  center  pier  of  the  railroad  bridge  over 
small  stream^  Sparkill,  it  is  also  1,501  feet  west  of  milestone  "  II  " 
327  paces  southeast  of  Tappan  station.  Disc  is  set  in  ashes  from  the 
railroad;  the  bottom  and  comers  of  the  stone  are  badly  chipped. 

MONUMENT  No.  7  OR  ROAD  No.  2. 

This  monument  is  situated  on  the  west  side  of  the  road  leading 
from  Norwood  to  Tappan,  just  inside  of  wire  fence,  and  is  about 
2,904  feet  west  of  milestone  "  II "  upon  the  edge  of  high  ground 
bordering  a  little  swamp  and  130  paces  north  of  highway  bridge 
crossing  Sparkill  creekl  At  ihk  monument  the  following  bearing 
was  taken :  North  30  degrees,  east  75  paces  to  the  southwest  cor- 
ner of  a  bam  which  stands  just  east  of  the  road.  Soil  sandy.  Disc 
set  in  wood  ashes.  This  monument  was  found  to  be  in  good  condi- 
tfon; 
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MONUMENT  No.  8  OR  ROAD  No.  3. 
This  monument  is  situated  on  the  east  side  of  the  road  leading 
from  Schraalenburgh  to  Tappen,  about  4,400  feet  west  of  mile- 
stone "  II "  and  on  ground  rising  gentlj  northwest.  At  the  monu- 
ment the  following  bearings  were  taken:  North  76  paces  to  the 
southeast  corner  of  the  Dutch  Methodist  church,  standing  just  east 
of  the  road;  also  about  north  48  paces  to  the  front  entrance  of 
Sonnebom's  yard;  also  about  10  feet  northerly  to  a  cedar  tree 
standing  on  the  same  side  of  the  road.  Boil  sandy  and  somewhat 
stony.  Disc  set  in  wood  ashes.  This  monument  has  its  corners  and 
edges  chipped,  otherwise  it  was  found  to  be  in  good  condition* 

MONUMENT  No.  9  OR  ROAD  No.  4  OR  WEST  SHORE  RAIL- 

ROAD. 
This  monument  is  situated  between  the  two  westerly  tracks  of 
the  West  Shore  railroad,  about  at  the  east  foot  of  the  «lope  rising 
to  Andre  hill,  and  45  paces  south  20  degrees  west  of  Andre 
avenue.  At  the  monument  the  following  bearings  were  taken: 
North  50  degrees,  west  67  paces  to  monument  No.  10,  and  north  SS 
degrees,  west  14  paces  to  a  pin-oak  .tree.  Soih  sandy.  Disc  set  in 
wood  ashes.  This  monument  has  all  four  corners  badly  chipped^ 
otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  10  OB  ROAD  No.  5  OR  ANDRE  AVENUE. 

This  monument  is  situated  on  the  east  side  of  Andre  avenue,  in: 
front  of  land  of  James  Bartow.  It  is  about  5,051  feet  west  of  mile- 
stone  "  II "  and  is  13  paces  south  of  the  westerly  fence  of  the 
avenue  and  on  the  east  slope  of  the  hill.  At  the  monument  the 
following  bearing  was  taken:  North  10  degrees,  west  30  paces  to 
the  middle  house  of  three,  which  stands  just  north  of  the  road  or 
avenue.  Soil  sandy.  Disc  set  in  wood  ashes.  This  monument  wa» 
found  to  be  in  good  condition. 

MONUMENT  No.  11  OR  MILESTONE  "  III.'' 
This  monument  i-s  situated  on  the  east  slope  of  Andre  hill,  about 
584  feet  from  the  summit,  or  about  half  way  up.   At  the  monument 
the  following  bearings  were  taken :  South  40  degrees,  east  36  pace» 
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to  the  southwest  corner  of  a  little  white  house  and  south  70  de- 
grees>  west  18  paces  to  an  old  well.  Soil  of  fine  gravel  and  some- 
what  wet.  Disc  set  in  wood  ashes.  This  monument  was  found  to 
be  in  good  condition. 

MONUMENT  No.  12  OR  ROAD  No.  1  BETWEEN  MILESTONES 

"III  "AND  "IV."    ' 

This  monument  is  situated  on  the  top  of  Andre  hill^  about  584 
feet  west  of  milestone  "  III  "  on  Jand  of  Bartow.  At  the  monu- 
ment the  following  bearings  were  taken:  South  16  paces  to  the 
northwest  corner  of  Bartow's  house,  and  north  20  degrees  west  of 
Andre  avenue.  At  the  monument  the  following  bearings  were 
taken :  North  50  degrees,  west  67  paces  to  monument  No.  10,  and 
north  35  degrees  west,  14  paces  to  a  pin-oak  tree.  Soil  sandj.  Disc 
set  in  wood  ashes.  This  monument  has  all  four  corners  badly 
chipped,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  13  OR  ROAD  No.  2. 

This  monument  is  situated  on  the  north  side  of  the  road,  leading 
from  Tappan  to  Rivervale,  about  1,825  feet  west  of  Milestone  "  III," 
and  on  ground'  comparatively  level.  It  is  24  paces  northwesterly 
of  a  small  bridge  which  is  the  beginning  point  of  two  road  dis- 
tricts, and  20  paces  easterly  of  the  entrance  into  Andrew  Harring'a 
barnyard.  At  the  monument  the  following  bearing  was  taken: 
North  51  degrees,  west  to  Earring's  house.  Soil  sandy.  Disc  set 
in  cinders.    This  monument  was  found  to  be  in  good  condition. 

MONUMENT  No.  14  OR  MILESTONE  "  IV." 

TWs  monument  is  situated  in  an  old  apple  orchard  belonging 
to  G.  and  P.  DeWolf,  and  is  opposite  a  small  cedar  tree.  At  the 
monument  the  following  bearings  were  taken:  North  55  degrees, 
west  13  paces  to  an  apple  tree,  and  north  10  degrees,  west  22  paces 
to  a  white-wood  tree.  Soil  sandy.  Disc  set  in  sand  and  monu- 
ment in  cement.  This  monument  is  18  paces  east  from  fence,  and 
was  found  to  be  in  good  condition. 

25 
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MONUMENT  No.  15  OR  ROAD  No.  1,  BETWEEN  MILESTONES 

"  IV  "  AND  "  V." 
This  monument  is  situated  on  the  east  side  of  tlie  road  leading 
from  Rivervale  to  Orangeburgh,  and  running  about  north  and 
Bouth,  is  about  2,419  feet  west  of  milestone  "  IV,"  8  paces  west 
of  fence  on  east  side  of  road  and  11  paces  south  of  a  small  bridge 
land  on  level  ground.  At  the  monument  the  following  bearing 
was  taken:  North  10  degrees,  east  111  paces  to  an  old  stone  house 
owned  ibj  Samuel  Harring.  Soil  somewhat  gravelly.  Disc  set 
in  light-colored  sand.  This  monument  was  found  to  be  in  good 
condition. 

MONUMENT  No.  16  OR  MILESTONE  "  V." 
This  monument  is  situated  in  the  woods,  about  50  paces  west 
of  a  cleared  lot,  and  about  half  waj  up  the  slope  of  a  slight  rise; 
it  is  also  5,261.27  feet  west  of  milestone  *"  IV,"  20  paces  west  of 
an  old  wood  road  running  north  and  south,  and  140  paces  south 
of  the  junction  of  this  road  and  lane,  leading  weete^Jy  from  house 
occupied  by  James  Oassidy.  At  the  monument  the  following  bear- 
ing was  taken:  Soufh  5  degrees,  east  4  feet  to  an  oak  sapling. 
Soil  sandy.  Disc  set  in  leaves.  This  monument  was  slightly 
chipped,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  17  OR  ROAD  No.  1,  BETWEEN  MILESTONES 

a  V  '>  AND  ''  VI." 

This  monument  ifi  situated  on  the  west  side  of  a  road  running 
northeasterly  and  southwesterly,  and  leading  to  Blue  Hill.  It  is 
also  about  4,298  feet  west  of  milestone  "  V,"  68  paces  south 
of  the  bridge  and  at  the  foot  of  a  slight  northerly  slope.  At  the 
monument  the  following  bearing  was  taken:  North  80  degr'ees, 
east  138  paces  to  a  large  locust  tree  standing  In  Louie  Dyett's 
front  yard.  Soil  sandy  and  slightly  gravelly.  Disc  set  in  wood 
ashes.  This  monument  has  its  northeast  and  southwest  corners 
chipped,  otherwise  it  was  found  to  be  in  good  cbndition./ 

MONUMENT  No.  18  OR  MILESTONE  "  VI." 
This  monument  is  situated  on  the  east  slope  of  the  hill  in  the 
wood  lot  belonging  to  Louis  Dyett  and  is  5,225.18  feet  west  of  mile- 
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stone  "  V.'*  At  the  monument  the  following  bearings  were  taken : 
Soath  51  degrees,  9  feet  east  to  a  12-inch  elm  tree,  and  north  42 
degrees,  east  11  paces  to  a  hickory  tree.  Soil  sandy.  Disc  set  in 
sand.    This  monument  was  found  to  be  in  good  condition. 

MONUMENT  No.  19  OR  ROAD  No.  1  BETWEEN  MILESTONES 

"  VI  "  AND  "  VII." 

This  monument  is  situated  on  the  west  side  of  a  road  running 

* 

south  75  degrees  east,  and  north  75  degrees  west  and  is  about  3,408 
feet  west  of  milestone  "  VI,"  and  13  paces  north  of  an  18-inch  ash 
tree  and  on  ground  sloping  westward.  At  the  monument  the  fol- 
lowing bearings  were  taken:  South  70  degrees,  east  12  paces  to 
a  maple  which  stands  between  the  east  edge  of  the  road  and  the 
stone  fence;  also,  north  30  degrees,  east  55  paces  to  a  thorny  locust 
tree  which  stands  in  the  front  yard  of  W.  Comes.  Soil  sandy.  Diso 
set  in  wood  ashes.  This  monument  has  its  northeast  comer  slightly 
chipped,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  20  OR  MILESTONE  "  VII." 
This  monument  is  situated  very  near  the  summit  of  the  first 
ridge  west  of  the  road  in  an  orchard  on  the  land  of  Mrs.  Dutcher 
and  is  about  5,241  feet  west  of  milestone  "  VI "  and  1,833  feet 
west  of  monument  No.  19;  also,  13  paces  from  the  westerly  fence 
Off  the  orchard.  At  the  monument  the  following  bearipgs  were 
taken:  North  65  paces  to  a  large  chestnut  tree  standing  in  the 
extreme  southeast  corner  of  the  woods,  and  north  50  degrees,  west 
20  paces  to  another,  ,the  line  also  crosses  the  fence  between  the  * 
orchard  and  the  woods  at  a  distance  of  130  paces  northerly  along 
the  same  from  the  lane.  Soil  sandy.  Disc  set  in  sand  and  monu- 
ment in  cement.  This  monument  was  found  to  be  in  good  con- 
dition. 

MONUMENT  No.  21  OR  ROAD  No.  1  BETWEEN  MILESTONES 
"  VII "  AND  "  VIII,"  OR  THE  NEW  JERSEY  AND  NEW 
YORK  RAILROAD. 
ThiB  monument  is  situated  on  the  west  side  of  the  track  of  the 

Sew  Jersey  and  New  York  railroad,  close  in  by  the  end  of  the  ties 


388  Annual  Report  op  the 

and  about  1,640  feet  west  of  milestone  "  VII  "  and  about  880  paces 
along  the  track  from  the  southeast  comer  of  the  depot  at  Pearl 
river,  and  in  a  slight  cut.  This  monument  has  heaved  6  inches 
and  has  its  corners  badly  chipped. 

MONUMENT  No.  22  OR  ROAD  No.  2. 
This  monument  is  situated  on  the  west  side  of  a  road  leading 
from  Mount  Vale  to  Pearl  river  and  running  about  north  and 
south,  at  the  east  foot  of  the  hill,  about  2,063  feet  west  of  milestone 
**  VII "  and  385  feet  west  of  monument  No.  21;  also,  about  12  feet 
north  of  the  corner  of  a  line  fence  running  about  north  51  degrees 
west  over  the  hill.  At  the  monument  the  following  bearing  was 
taken:  South  45  degrees,  east  13  paces  to  the  northwest  corner 
of  Buttock's  bam.  Soil  sandy.  EHsc  set  in<  wood  ashes.  This 
monument  has  its  east  corners  slightly  chipped,  otherwise  it  was 
found  to  be  in  good  condition. 

MONUMENT  No.  23  OR  MILESTONE  No.  "  VIII." 
This  monument  is  situated  in  an  open  field  belonging  to  Henry 
Blackwell  on  slightly  rolling  ground,  it  is  about  5,251.25  feet  west 
of  milestone  "  VII "  and  about  250  paces  west  of  the  nearest  point 
of  the  Pascack  creek.  At  the  monument  the  following  bearings 
were  taken :  South  70  degrees,  west  15  paces  to  an  apple  tree  and 
south  15  degrees^  east  90  paces  to  a  chestnut  tree  standing  in  the 
corner  of  the  field.  Soil  sandy.  Disc  set  in  sand  and  the  monu- 
ment in  cement.  This  monument  was  found*  to  be  in  good  con- 
dition. 

MONUMENT  No.  24  OR  ROAD  No.  1  BETWEEN  MILESTONES 

"  VIII ''  AND  "  IX." 
This  monument  is  situated  on  the  east  side  of  the  road,  which 
runs  north  and  eouth^  and  is  about  449  feet  west  of  milestone 
a  VIII "  and  about  10  feet  north  of  a  small  stream  on  ground 
sloping  eastward.  At  the  monument  the  following  bearing  was 
taken:  South  24  paces  to  the  northwest  corner  of  a  house  stand- 
ing just  east  of  the  road.  Soil  very  gravelly  and  the  hole  full  of 
water.  Dis»e  set  in  wood  ashes.  This  monument  has  heaved  4 
inches;  otherwise  it  was  found  to  be  in  good  condition. 
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MONUMENT  Na.  25  OB  ROAD  No.  2. 
This  monument  is  situated  on  the  north  side  of  the  road,  running 
nearly  east  and  west,  just  at  the  top  of  a  hill,  about  2,320  feet  west 
of  milestone  "  VIII ''  and  about  9  paces  west  of  rail  fence  running 
northerly.  At  the  monument  the  following  bearings  were  taken : 
South  50  degrees,  east  12  paces  to  a  birch  tree,  and  south  9  paces  to 
a  chestnut  tree  standing  just  inside  of  the  fence  and  near  the  bars. 
Boil  sandy.  Disc  set  in  sand.  This  monument  was  found  to  be  in 
good  condition. 

MONUMENT  No.  26  OR  ROAD  No.  3. 
This  monument  is  situated  on  the  west  side  of  the  road,  about 
3,492  feet  west  of  milestone  "  VIII  "  and  about  opposite  the  point 
at  which  a  road  running  north  and  south  enters  the  main  road  on 
M  hich  the  monument  is  set.  The  main  road  runs  from  Manuette  to 
Saddle  river  and  the  cross  road  to  Pearl  river.  At  the  monunient 
the  following  bearings  were  taken :  South  50  degrees^  east  22  paces 
to  a  small  white  oak  standing  just  inside  of  the  fence  and  at  the 
intersection  of  the  roads,  and  north  51  degrees,  west  about  500  feet 
to  the  house  at  the  top  of  hill.  Soil  somewhat  gravelly  and  much 
water  in  the  hole.  Disc  set  in  wood  ashes.  This  monument  was 
found  to  be  in  good  condition. 

MONUMENT  No.  27  OR  ROAD  No.  4. 
This  monument  is  situated  on  the  west  side  of  the  road,  which 
runs  about  north  and  south,  leading  from  Hackensacfc  to  Spring 
^  alley,  and  is  about  109.51  feet  east  of  milestone  "  IX  "  and  on  level 
ground,  100  paces  from  Daniel  A.  Post's  house.  At  the  monument 
the  following  bearings  were  taken :  South  18  degrees,  west  70  paces 
to  a  butternut  tree  which  stands  just  in  the  angle  of  the  fence,  and 
north  18  degrees,  east  93  paces  to  the  southeast  comer  of  an  old 
bcilding  ibelonging  to  Mr.  Post  and  standing  just  west  of  the  roaA 
Soil  sandy.  Disc  set  in  wood  ashes.  This  monument  has  heaved 
6  inches,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  28  OR  MILESTONE  No.  "  IX." 
This  monument  is  situated  in  an  open  field  on  the  property  of 
Mr.  Post  and  on  level  ground.    At  the  monument  the  following 
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bearings  were  taken':  North  51  degrees  west  115  paces  to  Post's 
house,  and  south  92  paces  to  the  butternut  tree  described  in  the 
preceding  description.  Soil  sandy.  Disc  set  in  sand  and  monu- 
ment in  cement.    This  monument  was  found  to  be  in  good  condition. 

MONUMENT  No.  29  OR  ROAD  No.  1  BETWEEN  MILESOMDNES 

"  IX  "  AND  "  X." 
This  monument  is  situated  on  the  west  side  of  the  road  running 
about  north  and  south,  and  is  about  318  feet  east  of  milestone  "  X  ''* 
and  on  level  ground  At  the  monument  the  following  bearings 
w^ere  taken :  South  20  degrees,  west  55  paces  to  the  southeast  corner 
of  Leadwith's  house,  and  north  32  degrees,  east  80  paces  to  the 
northeast  corner  of  John)  A.  Christopher's  house.  Soil  sandy.  Disc 
set  in  wood  ashe^.  This  monument  was  found  to  be  in  good  con- 
dition. 

MONUMENT  No.  30  OR  MILESTONE  No.  "  X." 
This  monument  is  situated  in  an  open  field  on  the  proi)erty  of  Mr. 
Leadwith,  and  just  a  little  on  the  westerly  slope  of  a  slight  rise, 
and  is  about  5,286.6  feet  west  of  milestone  "  IX."  At  the  monu- 
ment the  following  bearings  were  taken:  South  26  degrees,  east 
135  paces  to  the  northwest  corner  of  Leadwith's  house,  and  south 
78  degrees,  west  92  paces  to  a  chestnut  tree.  Soil  sandy.  Disc  set 
in  sand  and  monument  in  cement.  This  monument  was  found  to 
be  in  good  condition. 

MONUMENT  No.  31  OR  ROAD  BETWEEN  MILESTONES  "  X  " 

AND  "XL" 

This  monument  is  situated  on  the  east  side  of  the  road  leading 
from  Saddle  river  and  running  south  20  degrees  west  and  north  20 
degrees  east.  It  is  about  4,050  feet  west  of  milestone  "  X  "  and  on 
ground  sloping  gently  westward  to  Saddle  river,  distant  about  270 
paces  and  under  barbed  wire  fence.  At  the  monument  the  follow- 
ing bearings  were  taken:  North  55  degrees^  west  16  paces  to  an 
apple  tree  standing  just  inside  of  the  fence,  and  north  11  degrees, 
west  37  paces  to  the  southeast  corner  of  Michael  Oonnoly's  bam. 
Soil  gravelly  and  sandy  and  hole  very  wet.  Disc  set  in  wood  ashes. 
This  monument  was  found  to  be  in  good  condition. 
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MONUMENT  Noj  32  OR  MILESTONE  No.  "  XI." 
This  monument  is  situated  in  a  little  cedar  grove  belonging  to 
Van  Buskirk^  and  is  5^67.6  feet  west  of  milestone  "  X  "  and  about 
1^7  feet  west  of  monument  No.  31,  on  ground  ascending  west- 
ward, 15  paces  from  the  rail  fence  separating  young  apple  orchard 
from  cedar  grove  and  45  paces  easterly  from  a  small  shed.  Soil 
sandy  and  somewhat  stony.  Disc  set  in  sand.  This  monument 
was  found  to  be  in  good  condition. 

MONUMENT  No.  33  OR  ROAD  No.  1  BETWEEN  MILESTONES 

"  XI ''  AND  "  XII." 
This  monument  is  situated  on  the  west  side  of  the  road  which 
runs  north  75  degrees  west  and  south  75  degrees  east;  it  is  about 
2,258  feet  west  of  milestone  "  XI "  and  on  the  west  slope  of  a  hill 
near  the  top.  At  the  monument  the  following  bearings  were  taken : 
North  75  degrees,  west  20  feet  to  a  large  chestnut  tree  standing  just 
north  of  the  road,  and  south  84  degrees,  east  32  paces  to  the  south- 
west corner  of  J.  B.  Degraw^s  house,  which  stands  north  of  the 
road  a(nd  about  at  the  top  of  the  hill.  Soil  sandy.  Disc  s^t  in 
wood  ashes.   This  monument  was  found  to  be  in  good  condition. 

MONUMENT  No.  34  or  ROAD  No.  2. 
This  monument  is  situated  on  the  east  side  of  a  road  which  runs 
northeast  and  southwest,  and  is  3^85  feet  west  of  milestone  "  XI  " 
and  about  at  the  foot  of  the  hill  adjoining  lands  of  Margaret  De- 
Barry.  At  the  monument  the  following  bearings  were  taken :  South 
52  degrees^  west  40  paces  to  an  apple  tree,  and  north  25  degrees, 
east  to  a  buttonwood  tree  which  stands  near  a  bridge,  and  on  the 
east  bank  of  a  stream,  also  5  paces  to  the  nearest  point  on  said 
stream,  and  20  paces  south  along  the  road  to  a  point  where  it  makes 
a  right  angle  and  runs  eastward  up  the  hill.  Soil  sandy.  Disc  set 
in  wood  ashes.  This  monument  was  chipped  on  south  edge,  other- 
wise it  was  found  to  be  in  good  condition. 

MONUMENT  No.  35  OR  ROAD  No.  3. 
This  monument  is  situated  on  the  west  side  of  the  River  Valley 
road,  which  runs  about  north  and  south,  and  is  about  4,083  feet 
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west  of  milestane  "  XI "  and  on  the  east  slope  of  a  hill.  At  the 
monument  the  following  bearing  was  taken :  South  10  degrees,  west 
to  the  northeast  corner  of  an  old  barn  which  stands  directly  oppo- 
site the  junction  of  roads  leading  to  Tallmans  and  Suffem.  Soil 
sandy.  Disc  set  in  wood  ashes.  This  monument  was  found  to  be 
In  good  condition. 

MONUMENT  No.  36  OR  MILESTONE  No.  "  XII." 
This  monument  is  situated  in  a  wood  lot  belonging  to  Cornelius 
Snyder  at  the  west  foot  of  the  hill,  about  25  paces  north,  51  degrees 
west  from  the  comer  of  the  line  fence  which  ends  at  the  woods  and 
23  paces  southwest  of  bars  in  fence  running  northerly.  At  the  mon* 
nment  the  following  bearing  was  taken:  North  16  paces  to  an  oak 
tree  standing  near  a  fence  running  east  and  west.  Soil  sandy. 
Disc  set  in  sand.  This  nionument  was  found  to  be  in  good  condi- 
tion. 

MONUMENT  No.  37  OR  ROAD  No.  1  BETWEEN  MILESTONES 

"  XII "  AND  "  XIII." 
This  monument  is  situated  at  the  top  of  a  hill  and  on  the  east  side 
of  a  road  running  north  and  south  from  Saddle  river  to  Tallmans 
and  is  about  3^304  feet  west  of  milestone  "  XII."  At  the  monument 
the  following  bearings  were  taken:  South  23  degrees,  east  12  paces 
to  the  northwest  comer  of  James  Fox's  house,  and  north  22  de- 
grees^ east  17  paces  to  an  old  apple  tree.  Soil  sandy.  Disc  set  in 
wood  ashes.    This  monument  was  found  to  ibe  in  good  condition. 

MONUMENT  No.  38  OR  MILESTONE  No.  "  XIII." 
This  monument  is  situated  on  the  west  elope  of  a  hill  in  a  young 
peach  orchard,  the  property  of  Louis  H.  Doremus,  and  north  50 
paces  to  a  small  whit:e  oak  standing  in  the  southwest  corner  of  the 
field.  Soil  sandy.  Disc  set  in  sand  and  monument  in  cement. 
Thils  monument  has  its  top  almost  flush  with  the  ground,  otherwise 
it  wai^  found  to  be  in  good  condition. 

MONUMENT  No.  39  OR  ROAD  No.  1  BETWEEN  MILESTONES 

''  XIII  "  AND  "  XIV." 
This  monument  is  situated  at  the  west  foot  of  the  hill  and  on  the 
east  side  of  a  road  running  north  40  degrees,  east  and  south  40  de- 
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grees  west,  and  is  about  673  feet  we»t  of  milestone  "  XIII."  At  the 
monnment  the  following  bearings  were  taken :  South  18  degrees, 
east  30  paces  to  the  northwest  corner  of  Doremus  house  and  north 
10  paces  to  a  whitewood  tree  standing  on  the  opposite  side  near  a 
large  boulder.  Soil  coarse  gravel.  Disc  set  in  wood  ashes.  This 
monument  was  found  to  be  in  good  condition. 

MONUMENT  No.  40  OR  ROAD  No.  2. 
This  monument  is  situated  at  about  the  east  foot  of  a  hill  and 
on  the  west  side  of  a  road  which  runs  north  ^20  degrees  east  and 
south  20  degrees  west,  and  is  about  2,782  feet  west  of  milestone 
"XIII."  At  the  monument  the  following  bearings  were  taken: 
North  20  degrees,  east  90  paces  to  a  corner  of  a  line  fence  between 
W.  W.  Way  and  adjoining  land,  and  south  48  degrees,  east  8  paces 
to  a  wild  cherry  tree  standing  in  the  comer  near  a  line  fence.  Soil 
sandy.  Disc  set  in  wood  ashes.  This  monument  has  heaved  2 
inches,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  41  OR  MILESTONE  "  XIV." 
This  monument  is  situated  near  the  edge  of  the  woods  on  the 
west  slope  of  the  hill  and  5,298  feet  west  of  milestone  "  XIII,'' 
At  the  monument  the  following  bearings  were  taken:  South  42 
degrees,  east  9  paces  to  a  white  oak  tree,  and  south  50  degrees,  west 
9  paces  to  a  red  oak  tree;  also  about  one-half  mile  west  of  W.  W. 
Way's  house,  arid  at  the  corner  of  his  land  and  Davi3  Fox's,  Way's 
fence  running  westerly  and  Fox's  running  northerly.  Soil  sandy. 
Disc  set  in  sand.  This  monument  was  found  to  be  in  good  con- 
dition. 

MONUMENT  No.  42  OR  ROAD  No.  1  BETWEEN  MILESTONES 

"  XIV  "  AND  "  XV." 
This  monument  is  situated  on  the  south  side  of  a  private  road 
or  lane  leading  up  to  Colonel  David  Fox's  house,  and  is  3,434  feet 
west  of  milestone  "  XIV  "  and  on  level  ground  outside  of  wire 
fence^  At  the  monument  the  following  bearings  were  taken: 
North  85  degrees,  east  190  paces  to  a  large  oak  tree  standing  just 
outside  of  the  yard's  limits  and  south  85  degrees,  west  5  paces  to 
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a  shade  maple  tree.  Soil  sandy.  '  Disc  set  in  sand,  and  monument 
being  broken  was  set  in  cement.  This  monument  was  slightly 
chipped,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  43  OR  ROAD  No.  2. 
This  monument  is  situated  on  the  east  side  of  the  old  Ramapo 
post  road;  which  runs  about  north  and  south,  and  is  about  4^705 
'  feet  west  of  milestone  "  XIV."  At  the  monument  the  following 
bearing  was  taken :  South  215  paces  to  the  bridge  over  the  Mahwah 
river ;  also  about  1  pace  south  of  the  comer  of  David  Fox's  line 
fence.  Soil  sandy.  Disc  set  in  ashes  from  the  railroad.  This 
monument  is  slig!htly  chipped,  otherwise  it  was  found  to  be  in  good 
condition. 

MONUMENT  No.  44  OR  ROAD  No.  3,  OR  THE  NEW  YORK, 
LAKE  ERIE  AND  WESTERN  RAILROAD. 
This  monument  is  situated  between  the  two  main  tracks  of  the 
New  York,  Lake  Erie  and  Western  railroad,  about  46  paces  west 
of  monument  No.  43  and  4,839  feet  west  of  milestone  '^  XIV."  The 
slag  or  stone  ballast  of  the  railroad  covers  this  monument  to  a 
depth  of  about  1  foot.  Soil  a  mixture.  Disc  set  in  ashes  from  the 
railroad.  Aside  from  this  monument  being  covered  to  the  depth, 
of  about  1  foot  with  the  ballast  of  the  railroad,  it  was  found  to 
be  in  good  condition. 

MONUMENT  No.  45  OR  MILESTONE  No.  «  XV." 
This  monument  is  situated  in  an  open  field  upon  the  land  of  Dr. 
Zabriskie  and  is  about  5,280  feet  west  of  milestone  "  XIV  "  on 
level  ground,  about  25  paces  westerly  of  rail  fence  running  north- 
easterly. At  the  monument  the  following  bearings  were  taken: 
South  60  degrees,  eaet  35  paces  to  an  apple  tree,  and  north  50  de- 
grees, east  about  75  paces  to  Zabriskie's  house.  Soil  sandy.  Disc 
set  in  sand  and  monument  in  cement.  This  monument  was  found 
to  be  in  good  condition. 

(MONUMENT  No.  46  OR  ROAD  No.  1,  BETVV^EN  MILESTONES 

"  XV  "  AND  "  XVI." 
This  monument  is  situated  on  the  east  side  of  the  road  whioh 
runs  north  and  south  along  the  east  foot  of  the  Ramapo  moon^ 
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tains,  and  is  about  (no  distance  ^ven  in  original  report)  west  of 
milestone  "  XV."  At  the  monument  the  following  bearing  was 
taken:  'South  60  degrees,  east  100  paces  to  the.  house  of  Owen  De- 
Groot  (colored),  and  north  about  G  feet  to  a  butternut  tree  stand- 
ing opi)osite  the  end  of  a  line  fence.  Soil  sandj.  Disc  set  in 
wood  afihes.  This  monument  has  its  southwest  comer  chipped 
down  from  the  top  a  distance  of  about  10  inches  and  its  other 
Qomers  slightly  chipped. 

MONUMENT  No.  47  or  MILESTONE  No.  "  XVI." 
This  monument  is  situated  about  half  way  up  the  east  slope  of 
the  Bamapo  mountain  and  10  feet  east  of  a  wood  road  which  leaves 
the  main  road  opposite  the  bouse  of  Owen  DeOroot,  about  10,463 
feet  west  of  milestone  "  XIV  "  and  about  200  feet  westerly  on 
line  from  the  cabin  of  Peter  Mann.  At  the  monument  the  follow- 
ing bearing  was  taken :  North  65  degrees,  east  to  the  spire  of  the 
Episcopal  Church  in  Suffem.  Soil  sandy  until  about  6  inches 
«f  the  full  depth,  when  a  rock  ledge  was  encountered  on  which 
was  cut  a  cross  in  place  of  the  disc.  This  monument  was  found 
to  be  in  good  condition. 

MONUMENT  No.  48  OR  MILESTONE  No.  "  XVII." 
This  monument  is  situated  on  the  east  slope  of  a  ridge  and  just 
on  the  southeast  edge  of  a  little  clearing,  and  is  5,141.66  feet  west 
of  milestone  "XVI"  and  9  pacee  northwest  of  path.  At  the 
monument  the  following  bearings  were  taken :  North  65  degrees, 
west  250  paces  to  a  chestnut  tree  standing  in  the  dooryard  just 
north  of  John  DeGroot's  house,  and  north  15  degrees,  west  3  paces 
to  a  large  white  oak  stump  6  feet  high.  Soil  very  rocky.  Disc 
eet  in  sand.    This  monument  was  found  to  be  in  good  condition. 

MONUMENT  No.  49  OR  MILESTONE  No.  "' XVIII." 
This  monument  is.  situated  in  an  open  field  belonging  to  the 
Pierson  estate,  and  about  half  way  down  a  gradual  slope  which 
begins  at  the  mountain,  on  the  southeast,  and  slopes  westward. 
It  ifi  5,301.2  feet  west  of  milestone  "  XVII."  At  the  monument 
the  following  bearings  were  taken :  North  85  degrees,  east  9  paces 
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to  a  maple,  and  nortli  18  degrees,  west  about  20  paces  to  an  apple 
tree,  also  about  200  paces  northerly  to  Mrs.  Mann's  house.  Soil 
gravelly.  Disc  set  in  wood  ashes.  This  monument  was*  found 
to  be  in  good  condition. 

)M!0>fUM!EOT:  No.  50  OR  ROAD  No.  1,  BETWEEN  MILESTONES 

"XVIII"  AND  "XIX." 

This  monument  is  situated  on  the  east  side  of  a  road  running 
north  30  degrees  east,  and  south  30  degrees  west  through  the 
valley.  The  monument  is  about  10  paces  north  of  a  large  bowlder^ 
having  blazed  trees  all  about  it.  The  bowlder  is  of  the  following 
dimensions:  About  12  feet  long,  6  feet  high  and  10  feet  wide. 
Soil  sandy.  Disc  set  in  leaves.  This  monument  is  156  paces 
Bouthweet  along  said  road  from  center  of  bridge  over  small  stream 
and  197  paces  from  big  bowlder  at  forks  of  same  road,  and  one  that 
goes  up  the  hill.  This  monument  has  heaved  6  inches,  otherwise 
it  was  found  to  be  in  good  condition. 

MONUMENT  No.  51  OR  MILESTONE  No.  "  XIX.'* 
This  monument  is  situated  very  near  the  top  of  the  ridge  be- 
tween Negro  and  Shepherd  ponds,  on  land  belonging  to  Oharlea 
Morris.  At  the  monument  the  following  bearings  were  taken: 
South  75  degrees,  west  3  feet  to  a  small  white  oak,  and  north  75 
degrees,  east  3  paces  to  a  hickory.  The  house  which  stands  oa 
the  northwest  corner  of  Shepherd  pond  bears  north  50  degrees 
*w>efit.  Soil  sandy  until  about  6  inches  of  the  required  depth,  where 
a  ledge  of  rock  was  encountered'  on  which  a  mark  was  cut  in  place 
of  the  disc.  This  monument  is  slightly  chipped,  otherwise  it  'waa 
found  to  be  in  good  condition. 

MIONUMENT  No.  52  OR  ROAD  No.  1,  BETWEEN  MILESTONES 

"  XIX  "  AND  "  XX." 
This  monument  is  situated  in  the  woods  about  60  paces  west  of 
milestone  "  XIX,"  and  a  little  on  the  west  slope  of  the  ridge,  and 
on  the  east  side  of  an  old  road  which  runs  north  30  degrees  east 
and  south  30  degrees  west.  At  the  monument  the  following  bear- 
ings were  taken:  East  2  paces  to  a  chestnut  tree  and  west  5  paces^ 
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to  another.  Soil  fine  sand.  Disc  set  in  leaves.  This  monument 
has  its  wefit  corners  chipped,  otherwise  it  was  found  to  be  in  good 
condition. 

MONUMENT  No.  53  OB  ROAD  Nq.  2. 
This  monument  is  situa}ted  near  the  top  of  the  first  hill  west 
of  Shepherd  pond  and  on  the  east  side  of  the  road,  now  but  little 
used,  running  north  20  degrees  east  and  south  20  degrees 
west,  about  4,023  feet  west  of  mileetone  "  XIX,"  and  on  south  side 
of  line  worm  fence.  At  the  monument  the  following  bearing  was 
taken:  North  51  degrees,  we^t  about  2  paces  to  a  hickory  stump 
about  5  inches  in  diameter,  which  was  exactly  on  line.  Soil  sandy. 
Disc  set  in  wood  ashes.  This  monument  has  its  northeast  corner 
slightly  chipped,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  54,  OR  MILESTONE  No.  "XX"  AND  COUNTY 

STONE,  ' 

This  monument  is  situated  in  a  wet  meadow,  about  80  paces 
west  of  the  edge  of  the  woods  which  skirt  the  meadowi  and  is 
5227.4  feet  west  of  milestone  "  XIX  "  and  in  a  line  fence  between 
the  land  of  Abram  S.  Hewitt  and  Colonel  Payne.  It  marks  the 
comer  of  the  counties  of  Rockland  and  Orange,  N.  Y.  At  the 
monument  the  following  bearing  was  taken:  South  58  degrees, 
east  75  paces  to  a  large  oak  which,  about  7  feet  from  the  ground, 
divides  into  two  trunks.  Soil  about  2  feet  turf,  2  feet  blue  clay, 
and  the  balance  good  solid  sandy  gravel;  hole  filled  with  water, 
but  the  monument  is  firmly  set  in  cement  and  the  disc  put  in  as 
usual.    Thid  monument  was  found  to  be  in  good  condition. 

MONUMENT  No.  55,  OR  ROAD  No.  1,  BETWEEN  MILE- 
STONES "  XX  "  AND  "  XXI.'' 
This  monument  is  situated  in  the  valley  on  the  wert  side  of  a 
road  which  runs  north  45  degrees  east,  and  south  45  degrees  west, 
it  is  about  2,544  feet  west  of  milestone  "  XX  "  and  5  paces  north 
of  a  fflnall  brook.  At  the  monument  the  following  bearing  was 
taken:  North  65  degrees,  east  60  paces  to  the  southeast  comer 
of  a  frame  bouse.    Boil  gravelly  and  many  boulders;  hole  filled 
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with  water.  Disc  Bet  in  wood'  ashes.  This  monoment  has  the 
east  eorners  chipped,  otherwise  it  was  found  to  be  in  good  condi- 
tion. 

MONUMENT  No.  56  OR  MILESTONE  No.  "  XXI." 
This  monument  is  situated  on  the  west  slope  of  a  high  ridge,  and 
is  just  on  the  south  edge  of  a  small  clearing  and  on  the  west  edge 
of  a  wood  poad  belonging  to  Abram  S.  Hewitt.  At  the  monument 
the  following  bearing  was  taken :  South  51  degrees,  east  4  paces 
to  an  18-inch  white  ash  tree  standing  on  line.  Soil  sandy.  Diso 
set  dn  leaves.    This  monument  was  found  to  be  in  good  condition. 

MONUMENT   No.   57   OR   ROAD   No.   1,   BETWEEN   MILE- 

STONES  "  XXI  "  AND  "  XXII." 
This  monument  is  situated  on  the  west  slope  of  thei  mountain, 
and  on  the  east  side  of  a  wood  road  leading  from  Ringwood  to 
Sterling  Furnace,  which  runs  south  85  degrees  east,  and  north 
85  degrees  west,  and  is  about  100  paces  west  of  milestone  "  XXI." 
At  the  monument  the  following  bearing  was  taken:  North  ,86 
degrees,  west  9  paces  to  a  white  oak  tree  standing  on  the  west 
edge  of  the  road.  Soil  sandy.  Monument  was  broken  in  getting 
it  to  the  place,  and  in  consequence  was  only  set  about  2  feet,  but 
very  firmly.    This  monument  was  found  to  be  dn  good  condition. 

MONUMENT  No.  58,  OR  MILESTONE  No.  "  XXII." 
This  monument  is  situated  in  the  woods  on  the  southeast  slope 
of  a  hill  which  appears  to  be  a  projection  from  the  Black  Rook 
mountain;  it  is  5258.46  feet  west  of  milestone  "  XXI"  and  just  on 
the  edge  of  a  lot  of  large  rocks.  At  the  monument  the  following 
bearings  were  taken :  North  53  degrees,  west  about  20  paces  to  the 
large  boulder  which  caps  the  south  end  of  Black  Rock  mountain, 
and  south  48  degrees,  east  about  4  iiaces  to  a  small  black  oak, 
also  south  32  degrees,  east  16  paces  to  twin  white  oak  10  inches  in 
diamleter,  which  separates  about  2  feet  above  ground.  Very 
rooky  all  about,  and  in  consequence  a  mark  was  cut  in  place  of 
disc.    This  monument  was  found  to  be  in  good  condition. 


—  »TT^- 
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MONUMENT  No.  59  OR  ROAD  No.  1  BETWEEN  MILESTONES 

"  XXII  "  AND  "  XXUI." 
This  monument  is  situated  in  the  valley  between  Black  Bock  and 
Beach  mountains;  it  is  about  4,012  feet  west  of  milestone  "  XXII  '^ 
and  on  the  east  side  of  a  road  which  runs  south  80  degrees  west  and 
north  80  degrees  east.  At  the  monument  the  following  bearing  was 
taken:  North  72  degrees,  west  30  paces  to  a  whitewood  tree  and 
an  elm  which  stand  on  the  edge  of  a  swamp;  also  about  17  paces 
east  of  a  small  bridge.  Solid  rock  was  encountered  and  no  difl(5  was 
osed.    This  monument  was  found  to  be  in  good  condition. 

MONUMENT  No.  60  OR  MILESTONE  No.  "  XXIII.'' 
This  monument  is  situated  in  a  swamp,  but  on  ground  somewhat 
higher,  about  the  foot  of  Beach  mountain,  in  thick,  young  woods. 
At  the  monument  the  following  bearings  were  taken :  South  20 
degrees,  west  about  1,000  feet  to  the  house  of  Mr.  Patterson,  on 
^ch  farm,  and  south  24  degrees,  east  25  paces  to  an  oak  which 
itands  on  the  southwest  comer  of  a  small  clearing  where  now 
stands  the  ruins  of  an  old  house;  it  is  4,586  feet  west  of  milestone 
"XXII"  and  at  the  foot  of  two  birch  trees.  Soil  sandy.  Disc 
»&t  in  leaves.    This  monument  was  found  to  be  in  good  condition. 

MONUMENT  No.  61  OB  MILESTONE  No.  "  XXIV." 
This  monument  is  situated  on  the  west  slope  of  Beach  mountain, 
about  half  way  down,  and  on  the  west  side  of  a  road  running  about 
aorth  and  south,  which  at  this  point  runs  down  hill  toward  the 
Dorth;  it  is  also  6,1^7  feet  west  of  milestone  "XXIII."  At  the 
BMmument  the  following  bearing  was  taken:  South  67  degrees, 
^est  40  paces  to  a  large  chestnut  tree  which  stands  just  on  the  east 
%e  of  a  wood  road  which  leaves  the  main  road  near  the  monu- 
^«it.  Soil  sandy.  Disc  set  in  leaves.  This  monument  was  found 
'0  be  in  good  condition. 

MONUMENT  No.  62  OR  MILESTONE  No.  ''  XXV." 
This  monument  is  situated  on  the  west  slope  of  the  first  ridge 
^«t  of  Greenwood  lake  and  in  the  northwest  corner  of  a  swamp; 
^^  i«  also  5;247.4  feet  west  of  milestone  "  XXIV."    At  the  monu- 
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ment  the  following  bearings  were  taken:  North  55  degrees,  east 
5  paces  to  an  oak,  and  south  48  degrees,  east  60  paces  to  an  elm; 
also  about  south  75  degrees  east  to  a  large  prominent  rock.  Soil 
clay  and  somewhat  wet.  No  disc  used.  This  monument  was 
found  to  be  in  good  condition. 

MONUMENT  No.  63  OR  ROAD  No.  1,  OR  THE  NEW  YORK 
AND  GREENWOOD  LAKE  RAILWAY. 

This  monument  is  situated  at  the  west  foot  of  the  ridge  on  the 
east  side  of  the  New  York  and  Greenwood  Lake  railroad  track, 
and  is  about  2,525  feet  west  of  milestone  "  XXV  ^'  and  15  paces 
east  of  the  edge  of  Greenwood  lake.  At  the  monument  the  follow- 
ing bearings  were  taken :  North  40  degrees,  east  about  75  paces  to 
the  southeast  comer  of  Ryerson's  house,  and  south  40  degrees,  west 
56  paces  to  the  northeast  corner  of  the  railroad  station.  Soil  sandy. 
Disc  set  in  ashes  from  the  railroad.  This  monument  leans  slightly 
to  the  north  and  has  its  northwest  corner  slightly  chipped,  other- 
wise it  was  found  to  be  in  good  condition. 

MONUMENT  No.  64  OR  MILESTONE  No.  "  XXVI." 
This  monument  is  situated  at  the  east  foot  of  Rough  mountain 
5,282  feet  west  of  milestone  "  XXV  "  and  southeast  16  paces  from 
the  southeast  corner  of  the  Hohokus  club-house.  At  the  monument 
the  following  bearings  were  taken :  North  23  degrees,  west  65  paces 
to  a  large  sugar  maple  tree  which  stands  10  paces  west  of  the  road, 
and  south  70  degrees,  west  50  paces  to  another  tree  which  standfi  10 
paces  east  of  the  road.  Soil  gravelly.  Disc  set  in  sand.  This 
monument  was  found  to  be  in  good  condition. 

MONUMENT  No.  65  OR  ROAD  No.  1,  BETWEEN  MILESTONES 

"XXVI  '^  AND  "  XXVII." 

This  monument  is  situated  on  the  west  side  of  the  road  which. 
runs  north  20  degrees  east  and  south  20  degrees  west  along  the  east 
foot  of  Rough  mountain,  and  is  about  50  paces  west  of  milestone 
*'  XXVL"  At  the  monument  the  following  bearings  were  taken : 
North  12  degrees,  east  50  paces  to  a  sugar  maple  tree,  and  south  5 
degrees,  west  59  paces  to  another  tree  (both  of  which  are  mentioned 
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in  the  preceding  description),  also  760  paces  along  the  4*oad  to  the 
Lake  Side  House.  Soil  quite  slatej.  Di&c  set  in  charcoal.  ThiA 
monument  is  slightly  chipped  along  its  southerly  edge,  otherwise 
it  was  found  to  be  in  good  condition. 

« 

MONUMENT  No.  66  OR  MILESTONE  No.  "  XXVII." 
This  monument  is  situated  on  Rough  mountain  about  300  paces 
west  of  the  last  or  highest  ridge,  and  on  the  west  edge  of  a  bad 
swamp,  and  is  distant  5,047.7  feet  west  of  milestone  "  XXVI."  At 
the  monument  the  following  bearings  were  taken :  South  9  degrees, 
east  6  paces  to  a  white  oak  tree,  and  north  30  degrees,  east  about 
100  feet  to  the  outlet  of  the  swamp,  also  1  pace  southerly  to  a  pine 
tree.  Soil  sandy,  though  apparently  rocky  everywhere  else;  cross 
cut  on  the  ledge  in  place  of  disc.  This  monument  was  found  to  be 
in  good  condition. 

MONUMENT  No.  67  OR  MILESTONE  No.  "  XXVIII." 
This  monument  is  situated  about  half  way  up  the  easterly  slope 
of  a  steep  hill  in  thick  young  woods,  10  feet  north  of  an  old  line 
fence  and  100  paces  north  of  a  cleared  field,  and  distant  5,161  feet 
west  of  milestone  "  XXVII."  At  the  monument  the  following 
bearings  were  taken:  South  5  degrees,  east  5  paces  to  a  small 
hickory  standing  in  the  line  fence,  and  south  40  degrees,  west  to  an 
old  tumble-down  house  standing  on  the  north  side  of  the  lane  which 
leads  up  by  Springer's  house.  This  monument  was  found  to  be 
in  good  condition. 

MONUMENT  No.  68  OR  ROAD  No.  1,  BETWEEN  MILESTONES 

"  XXVIII  "  AND  "  XXIX." 
This  monument  is  situated  on  the  west  side  of  a  road  which  runs 
north  20  degrees  east  and  south  20  degrees  west,  along  the  west 
slope  of  the  ridge,  and  is  distant  l,2^o  feet  west  of  milestone 
**  XXVIII."  At  the  monument  the  following  bearings  were  taken : 
South  20  degrees,  west  about  90  feet  to  a  large  chestnut  standing 
ill  the  fitone  fence,  and  north  20  degrees,  east  about  110  feet  to 
another,  also  200  paces  southerly  along  the  road  to  the  lane  leading 
to  Springer^s  house.    Soil  gravelly  and  some  slate.    Disc  set  in 

26 
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Band.  This  monxunent  ib  chipped  along  itg  southerl j  edge  and  has 
its  southeast  comer  broken,  otherwise  it  waB  found  to  be  in  good 
condition. 

MONUMENT  No.  69  OB  MILESTONE  No.  "  XXIX." 
This  monument  is  situated  about  half  way  down  the  westerly 
elope  of  a  steep  hill  in  an  open  field  of  land  of  Mr.  Wright,  and 
is  distant  5,232.8  feet  west  of  milestone  "  XXVIII."  At  the  monu- 
ment the  following  bearings  were  taken :  South  50  degrees,  west 
50  paces  to  a  large  buttonwood  tree,  and  north  19  degrees,  west 
400  paces  to  the  southeast  comer  of  Wright's  house.  Soil  sandy. 
Disc  set  in  sand,  and  monument  in  cement.  This  monument  was 
found  to  be  in  good  condition. 

MONUMENT  No.  70  OR  ROAD  NO.  1,  BETWEEN  MILESTONES 

"XXIX"  AND  "XXX." 

This  monument  is  situated  on  the  west  «ide  of  a  road  which 
runs  north  40  degrees  east  and  south  40  degrees  west  and  is  distant 
about  1,813  feet  west  of  milestone  "  XXIX  "  and)  about  at  the  west 
foot  of  the  slope.  At  the  monument  the  following  bearings  were 
taken:  North  50  degrees,  east  240  paces  to  a  small  house  standing 
opposite  the  junction  of  the  roads  and  south  40  degrees,  west  100 
paces  to  the  northeast  corner  of  tenanthouse  of  Erastus  Horton, 
also  about  40  paces  southerly  along  the  r'oad  to  a  bridge.  Soil 
sandy.  Disc  set  in  wood  ashes.  This  monument  has  heaved  three 
inches^  otherwise  it  was  found  to  be  in  good  condition* 

• 

MONUMENT  No.  71,  OR  MILESTONE  No.  "  XXX." 
This  monument  is  situated  on  top  of  a  mountain  and  on  the  east 
slope  of  a  ridge,  about  30  paces  west  of  an  old  wood  road  which 
runs  between  this  ridge  and  one  a  little  farther  west,  5,326  feet  west 
of  milestone  "  XXIX  "  and  40  paces  west  of  the  west  end  of  worm 
line  fence.  At  the  monument  the  following  bearings  were  taken: 
North  61  degrees,  west  7  paces  to  a  large  oak  stump,  and  southerly  4 
feet  to  a  small  hickory  stump  6  inches  in  diameter,  5  feet  long, 
standing  alone.  Soil  sandy.  Disc  set  in  leaves.  This  monument 
was  found  to  be  in  good  condition. 
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MONUMENT  No.  72  OB  ROAD  No.  1,  BETWEEN  MILESTONES 

"  XXX  "  AND  ''  XXXI." 

4 

This  monnmeiit  is  situated  25  feet  ea^  of  the  east  side  of  a  road 
which  Funs  north  40  degrees  east  and  south  40  degrees  west  through 
the  hollow;  it  is  distant  about  1,020  feet  west  of  milestone  "  XXX  "^ 
and  5  paces  easterly  of  the  point  where  the  brook  crosses  the  road 
and  at  the  west  foot  of  the  hill.  At  the  monument  the  following 
bearings  were  taken :  North  68  degrees,  west  20  paces  to  a  large 
hemlock  tree,  and  south  Go  degrees,  east  13  paces  to  a  chestnut  tree^ 
also  3  paces  to  a  black  oak  tree.  Soil  sandy  but  very  stiff  and  hai<d  . 
towards  the  bottom.  No  disc  used.  This  monument  was  found  to 
be  in  good  condition. 

MONUMENT  No.  73  OR  ROAD  No.  2. 
This  monument  is  situated  on  the  east  side  of  a  road  running 
about  north  and  south,  and  about  at  the  top  of  a  hill^  and  is  dis- 
tant 2^60  feet  west  of  milestone  "  XXX."  At  the  monument  the 
following  bearings  were  taken:  North  8  degrees,  west  83  paces 
to  a  large  hickory  tree  which  stands  just  on  the  roadside  in  front 
of  the  nesidence  of  John  W.  House,  and  north  58  degrees,  west  22 
paces  to  an  apple  tree  standing  in  the  orchard  west  of  the  road. 
Soil  sandy.  Disc  set  in  wood  ashes.  This  monument  was  found  to 
be  In  good  condition. 

MONUMENT  No.  74  OR  MILESTONE  No.  "  XXXI.'' 
This  monument  is  situated  in  an  open  field  on  the  land  of  Millard 
Wallace,  and  on  the  gentle  west  slope  of  the  hill,  5,280  feet  west  of  . 
milestone  "  XXX  "  and  27  paces  west  of  stone  fence  standing  on 
west  side  of  lane  leading  past  Wallace's  barn.  At  the  monument 
the  following  bearing  was  taken :  North  44  degrees,  east  165  paces 
to  the  southeast  comer  of  Wallace's  bam.  Soil  sandy.  Disc  set 
in  sand  and  monument  in  cement.  This  monument  was  f(5und  to 
be  in  good  condition. 

MONUMENT  No.  75  OR  ROAD  No.  1,  BETWEEN  MILESTONES 

"  XXXI "  AND  "  XXXII." 
This  monument  is  situated  on  the  west  side  of.  a  road  running 
about  north  and  south  and  sloping  towards  the  north,  and  is  dis- 
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tant  8,629.8  feet  west  of  milestone  "  XXX.''  At  the  monument 
the  following  bearings  were  taken:  North  7  degrees,  eaat  425 
paces  along  the  road  to  the  house  of  Levi  Belden,  which  stands 
at  the  junction  of  the  road,  and  north  76  degrees,  west  8  feet  to  a 
pear  tree  standing  just  inside  of  the  stone  wall.  Soil  sandy.  Diac 
set  in  wood  as^hes.  This  monument  was  found  to  be  in  good  con- 
dition. 

MONUMENT  No.  76  OR  ROAD  No.  2. 
This  monument  is  situated  on  the  west  side  of  a  road  running 
north  78  degrees  west  and  south  78  degrees  eafit,  and  in  front  of 
and  near  the  northeast  corner  of  a  picket  fence  and  between  two 
shade  trees,  6  feet  9  inches  south  of  one  and  19  feet  9  inches  north 
of  the  other.  At  the  monument  the  following  bearings  were  taken : 
North  33  degrees,  west  82  paces  to  the  northeast  corner  of  Mr. 
Welling's  house  and  south  88  degrees  east  to  another  house 
near  the  intersection  of  the  road.  Soil  sandy.  Disc  set  in  wood 
ashes.    This  monument  was  found  to  be  in  good  condition. 

MONUMENT  No.  77  OR  MILESTONE  No.  "  XXXII.'' 
This  monument  is  situated  in  an  open  field  belonging  to  Mr. 
William  R.  Welling,  about  3  paces  east  of  a  lane  running  from  hi« 
house  down  across  the  Wawayanda,  and  is  distant  5^317  feet  west 
of  milestone  "  XXXI."  At  the/nonument  the  following  bearings 
were  taken:  South  34  degrees,  east  about  75  paces  to  the  north- 
'west  corner  of  the  main  bam^  and  north  85  degrees,  west  110 
pa<;es  to  a  large  hickory  tree  which  stands  in  the  southeast  corner 
of  a  field  and  just  opposite  an  angle  in  the  lane;  also  south  80 
degrees,  east  40  paces  to  a  large  hickory  tree  distant  9  paces  from 
the  lane.  Soil  sandy.  Disc  set  in  sand  and  monument  in  cement. 
This  mctnument  has  its  northwest  corner  slightly  chipped,  other- 
wise it  was  found  to  be  in  good  condition. 

MONUMENT  No.  78  OR  ROAD  No.  1,  BETWEEN  MILESTONES 
"  XXXII ''  AND  "  XXXIII  "  ON  LEHIGH  AND  HUDSON 
RIVER  RAILROAD. 
This  monument  is  situated  on  the  west  side  of  the  track  of  the 

Lehigh  and  Hudson  River  Railroad,  and  is  distant  about  2,367  feet 
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west  of  milestone  "  XXXII."  At  the  monument  the  following 
bearings  were  taken :  Sonth  88  degrees,  east  100  paces  to  dn  elm 
tree  which  stands  in  the  field  about  100  paces  south  of  the  tracks 
and  south  64  degrees^  east  100  paces  to  a  hickory  tiiee,  and  south 
23  degrees  east  to  an  elm  tree,  also  about  17  feet  southerly  along 
the  railroad  to  the  northerly  abutment  of  the  cattle  pass.  Soil 
sandy.  Disc  set  in  ashes  from  the  railroad.  This  monument  has 
one  of  its  corners  slightly  chipped,  otherwise  it  was  found  to  be  m 
good  condition. 

MONUMENT  No.  79  OR  ROAD  No.  2. 
This  monument  is  si'^tuated  on  the  east  side  of  a  road  running 
north  70  degrees  east,  and  south  70  degrees  west  on  ground  com- 
paratively level,  and  is  distant  about  4,060  feet  west  of  milestone 
"  XXXII."  At  the  monument  the  following  bearings  were  taken : 
South  65  degrees,  west  363  paces  along  ^the  road  to  the  northeast 
comer  of  Alfred  Ely's  house^  and  north  36  degrees,  west  25  paces 
to  a  butternut  tree,  and  horth  40  degrees,  west  20  paces  to  another 
tree,  also  203  paces  along  the  road  to  where  a  brook  crosses  just 
at  the  juncftion  of  the  road.  iSoil  slatey.  Disc  set  in  wood  ashes. 
This  monument  has  the  east  edge  slightly  chipped,  otherwise  it 
was  found  to  be  in  good-  condition. 

MONUMENT  No.  80,  OR  ROAD  No.  3. 
This  monument  is  situated  on  the  west  side  of  a  road  which 
runs  north  25  degrees  east,  and  south  25  degrees  west,  and  at  the 
east  foot  of  a  hill,  and  is  distant  about  4,616  feet  west  of  mile- 
stone "  XXXII."  At  the  monument  the  following  bearings  were 
taken :  North  51  degrees,  west  4  feet  to  a  large  live  oak  tree,  and 
north  60  degrees,  east  65  paces  to  an  elm  tree,  and  east  25  paces 
to  a  butternut  tree:  Also  350  paces  along  the  road  to  Ely's  house. 
Soil  sandy,  with  slate  rock  bottom.  Disc  set  in  wood  ashes.  This 
monument  has  its  southeast  corner  chipped,  otherwise  it  was  found 
to  be  in  good  condition. 

MONUMENT  No.  81  OR  MILESTONE  No.  "XXXIII." 
This  monument  is  situated  on  the  east  slope  of  a  ridge,  and  just 
a  little  on  the  south  side  of  a  line  fence  on  the  property  of  A.  Ely. 
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and  is  distant  5,355  feet  west  of  milestone  "  XXXII."  At  the 
monument  the  following  bearings  were  taken :  North  51  degrees, 
west  6  paces  to  a  large  white  oak  on  line,  10  paces  east  to  a  large 
black  walnut  tree^  and  south  51  degrees  east  to  a  butternut  tree, 
also,  south  about  300  paces  to  Ely's  house.  Monument  set  In  rock 
excavation,  with  cross  cut  on  the  bottom  in  place  of  <Msc.  This 
monument  was  found  to  be  in  good  condition. 

MONUMENT  No.  82  OR  ROAD  No.  1,  BETWEEN  MILE- 
STONES ''  XXXIII  "  AND  "  XXXIV." 
This  monument  is  situated  on  the  west  side  of  a  road  running 
north  50  degrees  east,  and  south  50  degrees  west,  and  on  the  top 
of  a  low  bridge,  about  4,354  feet  west  of  milestone  "  XXXIII." 
At  the  monument  the  following  bearings  were  taken:  South  40 
degrees,  we^  150  paces  to  the  house  of  Mr.  Forsher,  also  about  3 
feet  to  the  comer  of  a  line  fence.  Soil  sandv.  Disc  set  in  wood 
ashes.    This  monument  was  found  to  be  in  good  condition. 

MONUMENT  No.  83  OR  MILESTONE  No.  "XXXIV." 
This  monument  is  situated  in  an  open  swampy  field  200  feet  west 
of  west  end  of  line  fence  on  land  of  Mr.  Layton,  5,280  feet  west  of 
milestone  "  XXXIII "  and  east  of  Pochuck  meadow.  At  the 
monument  the  following  bearings  were  taken:  South  6  degreeii, 
west  250  paces  to  thei  northwest  comer  of  Layton's  house,  and 
north  51  degrees,  west  95  paces  to  a  buttonwood  tree  standing  on 
line.  Disc  set  in  fine  gravel.  This  monument  projects  about  12 
inches  above  the  ground,  otherwise  it  was  found  ro  be  in  good 
condition. 

MONUMENT  No.  84  OR  MILESTONE  No.  "XXXV." 
This  monument  is  situated  in  an  open  field  qn  swampy  low 
land  about  100  paces  east  of  the  edge  of  the  upland  and  the  west 
edge  of  Pochuck  meadow,  10  feet  north  of  line  fence,  on  the  prop- 
erty of  Linn  Roy,  and  5,351.5  feet  west  of  milestone  "  XXXIV." 
At  the  monument  the  following  bearings  were  taken:  North  10 
degrees,  west  to  Mr.  Roy's  house^  and  south  10  degrees,  east  6 
oaces  to  a  pin  oak  tree  standing  on  the  south  bank  of  a  line  brook. 


.ft 


State  Engineer  and  Surveyor.  407 

This  tree  is  not  notched  or  blazed.  Soil  soft  and  mushy.  Disc 
set  in  sand  and  monument  in  cement.  This  monument  projects 
about  12  inches  above  the  ground  and  has  its  southeast  comer 
chipped-,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  85  OR  ROAD  No.  1,  BETWEEN  MILE- 
STONES "  XXXV  "  AND  "  XXXVI." 
This  monument  is  situated  on  tlie  east  side  of  a  road  running 
about  at  right  angles  to  the  line  and  on  east  slope  of  the  Pochuck 
mountain,  about  9  feet  north  of  line  fence  and  700  feet  west  of 
milestone  "  XXXV."  At  the  monument  the  following  bearings 
were  taken :  South  50  degrees,  east  50  paces  to  an  elm  tree  stand- 
ing in  the  fence,  and  south  24  degrees,  west  70  paces  to  another 
on  the  east  edge  of  the  road,  '^il  sandy.  Disc  set  in  sand. 
This  monument  was  found  to  be  in  good  condition. 

•  MONUMENT  No.  86  OOEB  MILBSTONB  No.  "  XXXVI." 
This  monument  is  situated  in  an  open  field  on  the  east  slope 
of  the  Pochuck  mountain,  and  on  the  property  of  the  Bush  estate, 
and  is  distant  5,270  feet  west  of  milestone  "XXXV."  At  the 
monument  the  following  bearings  were  taken:  North  49  degrees, 
east  40  paces  )lo  the  southeast  corner  of  the  tenanthouse  of 
Thomas  J.  Ryerson,  and  south  64  degrees,  east  40  paces  to  a  large 
chestnut  tree,  also  about  south  55  degrees,  east  to  a  black  walnut 
tree-  Soil  sandy.  Disc  set  in  wood  ashes.  This  monument  pro- 
jects 9  inches  above  the  ground,  otherwise  it  was  found  to  be  in 
good  condition. 

MONHMiENT  No.  87  OR  MILESTONE  No.  "  XXXVII." 
This  monument  is  situated  in  a  ravine  between  two  peaks  of 
the  Pochuck  mountain,  and  on  the  west  slope  of  the  ridge,  just 
on  the  north  edge  of  a  swamp,  on  lands  of  Drake  &  Stratton, 
and  is  distant  5,147.7  feet  west  of  milestone  "  XXXVI."  At  the 
monument  the  following  bearings  were  taken :  South  51  degrees, 
east  25  feet  to  a  live  oak  tree  about  6  inches  in  diameter,  and 
north  76  degrees,  west  5  paces  to  another  .standing  about  30  feet 
floath  of  the  road  leading  to  the  orchard;  following  this  road  east- 
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erly  about  100  paces  it  opens  into  an  apple  orchard.  Soil  sandj. 
Disc  set  in  leaves.  This  monument  projects  about  9  inches  above 
the  ground,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  88  OR  ROAD  No.  1  BETWEEN  MILESTONES 

"  XXXVII  "  AND  "  XXXVIII." 
This  monument  is  situated  on  the  westerly  side  of  the  road  which 
runs  north  43  degrees  east  and  south  43  degrees  west,  and  about  at 
the  west  foot  of  the  Pochuck  mountain,  and  is  distant  about  3,651 
feet  west  of  milestone  "  XXXVII."  At  this  monument  the  fol- 
lowing bearings  were  taken:  North  8  degrees,  east  7  paces  to  a 
cherry  tree  standing  just  inside  of  the  fence,  and  south  46  de- 
grees, west  200  paces  to  the  northeast  corner  of  Levine  Potter's 
house.  Soil  sandy.  Disc  -set  in  wood  ashes.  This  monument 
was  found  to  be  in  good  condition. 

MONUMENT  No.  89  OR  MILESTONE  No.  "  XXXVIII." 
This  monument  ie  situated  in  the  meadow  land  east  of  the  Wall- 
kill  river,  north  side  of  line  fence,  and  5,247.7  feet  west  of  mile- 
stone "XXXVII."  At  the  monument  the  .following  bearings 
were  taken :  North  16  degrees,  west  63  paces  to  a  maple  tree  stand- 
ing on  the  west  bank  of  a  ditch,  w^hich  begins  at  east  of  and  runs 
at  right  angles  to  the  willows  which  skirt  the  road  running  across 
the  Wallkill,  also  north  85  degrees  east  to  Yarrington's  house  which 
standi  on  Liberty  comer.  This  monument  is  also  in  the  line  fence 
Ibetween  the  lands  of  Levine  Potter  and  Drake  &  Stratton.  Soil 
about  1  foot  muck  and  the  balance  white  sand.  Disc  set  in  sand 
and  the  monument  in  cement.  This  monument  projects  about 
15  inches  above  the  ground,  otherwise  it  was  found  to  be  in  good 
condition. 

MONUMENT  No.  90  OR  MILESTONE  No.  "  XXXIX." 
This  monument  is  situated  on  the  east  slope  of  and  about  50 
paces  from  the  foot  of  the  ridge  west  of  the  Wallkill  lowlands,  in 
a  stone  fence,  and  at  junction  of  worm  fence  running  southerly, 
and  3  feet  south  of  small  shantv  on  the  line  between  the  lands  of 
Charles  Tuttle  and  G.  VanGelder,  and  is  distant  5,278.7  feet  west 
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of  milestone  "  XXXVIII."  At  the  monument  the  following  bear- 
ings were  taken:  South  70  degrees,  east  48  paces  to  an  oak  tree 
standing  in  the  edge  of  the  lowlands,  and  north  55  degrees,  west 
5  paces  to  an  oak  stump  standing  just  south  of  the  fence.  Disc 
set  in  wood  ashes.  This  monument  projects  12  inches  above  the 
ground,  oth'erwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  91  OR  ROAD  No.  1  BETWEEN  MILESTONES 

"  XXXIX  "  AND  "  XL." 
This  monument  is  situated  on  the  west  side  of  the  road  which 
runs  north  40  degrees  east  and  south  40  degrees  west,  and  about 
at  the  west  foot  of  a  steep  hilL  and  is  distant  about  2,100  feet  west 
of  milestone  "XXXIX,"  and  about  250  feet  north  of  road  run- 
mg  westerly.  At  the  monument  the  following  bearings  were 
taken :  North  40  degreefi^  east  425  paces  along  the  road  to  Charles 
H.  Tuttle's  house,  and  north  30  degrees,  west  to  Mr.  Clark's  house; 
also  north  60  degrees,  east  40  paces  to  a  cherry  tree.  Soil  sandy. 
Disc  set  in  wood  ashes.  This  monument  has  heaved  7  inches, 
otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  92  OR  ROAD  No.  2. 
This  monument  is  situated  on  the  south  side  of  a  road  which 
runs  south  50  degrees  east,  and  is  about  100  paces  along  the  same, 
west  of  the  top,  and  is  distant  about  4,173  feet  west  of  milestone 
"XXXIX."  The  road  referred  to  follows  the  boundary  on  the 
«onthwest  side  thereof  nearly  to  milestone  "  XL."  At  the  monu- 
ment the  following  bearings  were  taken:  South  thirty  degrees, 
W€st  about  250  paces  to  a  house  standing  in  a  hollow,  and  north 
51  degrees,  west  to  a  large  line  tree.  Soil  sandy.  Disc  set  in  wood 
agheis.     This  monument  was  found  to  be  in  good  condition. 

MONUMENT  No.  ^  OR  MILESTONE  No.  "  XL." 
This  monument  is  situated  near  the  bottom  of  the  west  slope  of 
the  hill  in  an  apple  orchard,  the  land  of  Peter  Kimber,  and  is  dis- 
tant 5,229.9  feet  west  of  milestone  "  XXXIX,"  and  30  feet  south  of 
road.  At  the  monument  the  following  bearings  were  taken :  North 
78  degrees,  west  58  paces  to  a  butternut  tree,  and  north  60  degrees, 
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west  200  paces  to  Kimber's  mill.  Also  about  100  i)aces  to  the  inter- 
section of  the  road.  Disc  set  in  sand  and  monument  in  cement. 
This  monument  was  found  to  be  in  good  condition. 

MONUMENT  No.  94  OR  ROAD  No.  1,  BETWEEN  MILESTONES 

"  XL  "  AND  "  XLI." 
This  monument  is  situated  on  the  north  side  of  the  road  which 
runs  nearly  north  and  south,  and  about  100  paces  east  of  the  west 
foot  of  the  hill,  and  is  distant  about  278  feet  west  of  milestone 
"  XL."  At  the  monument  the  following  bearings  were  taken : 
North  60  degrees^  west  100  paces  to  the  northeast  corner  of  Kim- 
ber's  mill,  and  south  5  degrees,  east  70  feet  to  a  butternut  tree, 
also  just  opposite  the  intersection  of  the  road.  Soil  sandy.  Disc 
set  in  wood  ashes.  This  monument  leans  slightly  to  the  south, 
otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  95,  OR  ROAD  No.  2,  OR  THE  NEW  YORK,  SUS- 
QUEHANNA AND  WESTERN  RAILROAD. 

This*  monument  is  situated  at  the  west  side  of  the  track  of  the 
New  York,  Susquehanna  and  Western  railroad^  about  3  feet  from 
the  westerly  rail,  and  just  about  at  the  north  end  of  a  slate  cut,  and 
500  paces  west  of  milestone  "  XL."  At  the  monument  the  follow- 
ing bearings  wene  taken :  North  45  degrees,  east  225  paces  to  the 
southeast  corner  of  a  barn  which  stands  on  the  lower  road  just  at 
the  entrance  to  a  lane  and  north  50  degrees,  west  30  paces  to  an 
apple  tree.  Disc  set  in  wood  ashes.  This  monument  projects  13 
inches  above  the  ground  and  leans  slightly  to  the  south,  otherwise 
it  was  found  to  be  in  good  condition.  * 

MONUMENT  No.  96  OR  ROAD  No.  3. 
This  monument  is  situated  on  the  east  side  of  a  road  running 
north  25  degrees  east,  apd  south  25  degrees  west,  and  is  distant 
2,122  feet  west  of  milestone  "XL  "  and  about  4  paces  west  of  the 
west  edge  of  a  mill  pond.  At  the  monument  the  following  bear- 
ings were  taken :  North  45  degrees^  east  40  paces  to  the  south w^est 
corner  of  a  sawmill  and  south  45  degrees,  east  30  paces  to  a  wild 
cherry  tree  standing  just  on  the  east  bank  of  a  pond,  also  about 
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20  paces  southerlj  to  the  intersection  of  the  road.  Soil  sandy  for 
one  foot,  but  very  hard  and  stiff.  Slate  in  the  bottom.  Disc  put  in 
the  side  and  a  mark  cut  on  the  rock.  This  monument  leans  slightly 
to  the  southeast,  and  has  northeast  corner  chipped,  otherwise  it 
was  found  to  be  in  good  condition. 

MONUMENT  No.  97  OR  ROAD  NO.  4. 
This  monument  is  situated  on  the  west  side  of  a  road  which  runs 
north  35  degrees,  east,  and  south  35  degrees,  west,  and  about  at  the 
west  foot  of  a  hill,  and  distant  about  5,083  feet  west  of  mile- 
stone "  XL."  At  the  monument  the  following  bearings  were  taken  : 
North  35  degrees,  east  83  paces  to  a  white  oak  tree  standing  just 
cast  of  and  opposite  the  intersection  of  the  roads  and  south  35 
degrees,  west  75  paces  to  a  chestnut  tree  standing  on  the  roadside 
at  the  top  of  the  hill,'  also  north  35  degrees,  west  200  paces  to 
Everett's  barn.  Soil  sandy.  Disc  set  in  wood  ashes.  This  monu- 
ment was  found  to  be  in  good  condition. 
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MONUMENT  No.  98,  OR  MILESTONE  No.  "  XLI.^ 
This  monument  is  situated  in  an  open  field  on  the  west  slope  of  a 
small  knoll  near  the  foot  on  land  of  Aliakin  Everett,  and  is  distant 
5580  feet  west  of  milestone  "  XL."  At  the  monument  the  follow- 
ing bearings  were  taken :  North  45  degrees,  east  about  200  paces  to 
the  southeast  comer  of  Everett's  barn  and  south  5  degrees,  east  115 
paces  to  a  chestnut  tree  mentioned  in  the  preceding  description. 
Soil  sandy.  Disc  set  in  sand  and  monument  in  cement.  This  mon- 
ument projects  only  3  inches  above  the  ground,  northwest  corner 
chipi>ed,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  99,  OR  ROAD  No.  1  BETWEEN  MILESTONES 

NOS.  "  XLl  "  AND  "  XLIL" 
This  monument  is  situated  on  the  north  side  of  a  road  which  runs 
aorth  68  degrees,  west,  and  south  68  degrees,  east,  and  is  distant 
about  418  feet  west  of  milestone  "  XLL"  At  the  monument  the 
following  bearings  were  taken:  South  68  degrees,  east  248  paces 
along  the  road  to  a  white  oak  tree  mentioned  in  No.  97,  and  south 
30  degrees,  east  240  paces  to  a  chestnut  mentioned  in  No.  97.  Soil 
sandy.  'Disc  set  in  wood  ashes.  This  monument  has  its  corners 
chipped^  otherwise  it  was  found  to  be  in  good  condition. 
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MONUMENT  No.  100  OR  ROAD  No.  2. 

This  monument  is  situated  on  the  east  side  of  a  rk)ad  which  rune 
north  25  degrees  east  and  on  the  westerly  slope  of  the  hill,  and  is 
distant  about  2,906  feet  west  of  milestone  "  XLI."  At  the  monu- 
fiient  the  following  bearings  were  taken:  South  30  degrees,  west 
14  paces  to  the  southwest  corner  of  R.  E.  Hallock'e  barn,  and 
north  40  degrees,  east  7  paces  to  a  cherry  tree  standing  inside  of  a 
fence  east  of  the  road.  Soil  sandy.  Disc  set  in  wood  ashes.  This 
monument  has  its  southeast  comer  chipped,  otherwise  it  was  found 
to  be  in  good  condition. 

MONUMENT  No.  101  OR  ROAD  No.  3. 

This  monument  is  situated  on  the  west  side  of  a  road  which  runs 
north  10  degrees  east  and  south  10  degrees  west^  and  is  at  the  east 
loot  of  a  hill  and  just  opposite  or  in  the  line  with  the  line  fence  be- 
tween the  lands  of  S.  W.  Benjamin  and  Charles  Groldsmith,  and  is 
distant  about  4,024  feet  west  of  milestone  "XLI."  Atthemonument 
the  following  bearings  were  taken:  South  10  degrees  west  along  the 
road  to  the  northwest  corner  of  Benjamin's  house,  and  north  45 
degrees,  east  145  paces  along  the  road  to  Goldsmith's  barn,  stand- 
ing on  the  east  side  thereof.  Soil  sandy.  Disc  set  in  wood  ashes. 
This  monument  leans  slightly  to  the  north,  otherwise  it  was  found 
to  be  in  good  condition. 

MONUMENT  No.  102  OR  MILESTONE  No.  "  XLII." 

This  monument  is  situated  on  the  east  slope  of  a  hill,  about  20 
paces  from  the  top  on  south  side  of  line  fence  and  at  junction  of 
fence  running  northerly  between  the  lands  of  Benjamin  and  Gold- 
smith, and  5;^1.95  feet  west  of  milestone  "  XLI.^'  At  the  monu- 
ment the  following  bearings  were  taken :  South  35  degrees,  east 
about  300  paces  to  the  northwest  comer  of  Benjamin's  house  and 
south  25  degrees,  west  27  paces  to  a  maple  tree,  also  about  3  feet 
east  to  a  live  oak  tree.  Soil  sandy,  mixed  with  considerable  slate. 
Disc  set  in  wood  ashes.  This  monument  was  found  to  be  in  good 
-condition. 
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MONUMENT   No.   lOB  OR  ROAD   No.   1,   BETWEEN   MILE- 

STONES  "  XLII  "  AND  XLIII.'' 
This  monament  is  situated  at  the  west  foot  of  a  steep  slope  and 
on  the  west  side  of  a  road  which  runs  north  50  degrees  east  and 
gouth  50  degrees  west  and  opposite  a  line  fence,  and  is  distant  about 
1,250  feet  west  of  milestone  "  XLII."  At  the  monument  the  fol- 
lowing bearings, were  taken :  South  23  degrees,  east  10  paces  to  an 
oak  tree  which  stands  very  near  a  prominent  ridge  of  rocks  and 
north  30  degrees,  east  about  250  paces  to  the  southeast  corner  of 
David  P.  Clark's  house,  also  south  51  degrees,  east  9  paces  to  a 
large  crow-foot  cut  in  the  ledge  of  rock.  Soil  sandy.  Disc  set  in 
wood  ashes.    This  monument  was  found  to  be  in  good  condition* 

4 

MONUMENT  No.  104  OB  MILESTONE  No.  "  XLIII." 
This  monument  is  situated  in  a  line  fence  between  lands  of 
Widow  Clark  and  Hack  in  low  meadow  ground,  and  is  distant 
5,270  feet  west  of  milestone  "  XLII."  At  the  monument  the  fol- 
lowing bearings  were  taken:  North  32  degrees,  west  57  paces  to 
a  sugar  maple  tree  .and  north  15  degrees,  west  422  paces  to  a  little 
ted  house  standing  just  east  of  the  road  and  on  the  land  of  Clark. 
Soil  sandy.  Disc  set  in  wood  ashes.  This  monument  was  found  to 
be  in  good  condition.  It  was  rather  difficult  to  find  tbis  monument 
standing  as  it  does  a  trifle  south  of  the  center  of  a  stone  fence  on 
line  between  lands  of  Clark  and  Hack. 

MILE:ST0NE  No.  105  or  road  No.  1  BETWEEN  MILESTONES 

"XLIII  "  AND  "  XLIV." 
This  monument  is  situated  on  the  weet  side  of  a  road  which 
runs  north  30  degrees  east  and  south  30  degrees  west,  and  is 
is  on  the  east  slope  of  a  small  hill  about  25  paces  from  the  top^ 
and  is  distant  about  1,014  feet  west  of  milestone  "XLIII."  At 
the  monument  the  following  bearings  were  taken:  North  38  de- 
grees, east  230  paces  to  the  house  mentioned  in  the  preceding  de- 
scription, and  south  51  degrees,  east  9  paces  to  a  live  oak  tree 
whicfh  stands  just  on  the  east  edge  of  a  road,  and  is  the  corner 
between  the  townships  of  Greenville  and  Minnesink;  also  about 
6  feet  north  of  the  corner  of  a  line  fence  between  the  lands  of  Clark 
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and  Mr.  Whorrj.  Soil  sandy  and  very  light.  Disc  set  in  wood 
aahes.  This  monument  has  its  northwest  corner  broken,  other- 
wise it  was  found  to  be  in  good  condition. 

MONUMENT  No.  106  OR  ROAD  No.  2. 

This  monument  is  situated  on  the  west  fiide  of  a  road  which 
runs  about  north  and  south,  on  ground  sloping  gently  westward, 
and  is  distant  about  3,685.9  feet  west  of  milestone  "  XLIII."  At 
the  monument  the  following  bearings  were  taken:  South  51  de- 
grees, east  to  a  comer  of  a  line  fence  between  land  of  Northrup 
and  Clark,  ^and  north  55  degrees,  west  300  paces  to  the  northeast 
corner  of  Chris.  Forgersen'^  house,  which  stands  just  south  of  a 
lane  which  leaves  the  main  road  150  paces  north  of  the  monu- 
ment; also  north  47  degrees,  east  60  paces  to  a  white  oak  tree 
standing  by  the  roadside.  -Soil  very  rocky  towards  the  bottom. 
Disc  set  in  wood  ashes.  This  monument  was  found  to  be  in  good 
condition. 

MONUMENT  No.  107  OR  MILESTONE  No.  "  XLIV." 
This  monument  is  situated  in  a  kind  of  low  swampy  meadow  on 
the  north  edge  of  a  lane  which  runs  by  Forgersen's  house,  about 
20  feet  east  of  the  edge  of  the  upland  and  45  paces  west  of  a  small 
stream,  5^04  feet  west  of  milestone  "  XLIII."  At  the  monument 
the  following  bearings  were  taken:  South  51  degrees,  east  5  paces 
to  a  live  oak  tree,  and  north  51  degrees,  west  to  a  live  chestnut 
tree.  Soil  clay  with  some  gravel.  Disc  set  in  wood  ashes.  This 
monument  projects  12  inches  above  ground,  otherwise  it  was  found 
to  be  in  good  condition. 

MONUMENT  No.  108  OR  ROAD  No.  1  BETWEEN  MILESTONES 

"  XLIV  ''  AND  "  XLV." 
This  monument  is  situated  on  the  east  side  of  a  road  which 
runs  north  65  degrees  east  and  south  65  degrees  west,  and  on 
ground  sloping  gently  eastward,  and  is  distant  about  2,965  feet  west 
of  milestone  "  XLIV."  At  the  monument  the  following  bearings 
were  taken:  South  58  degnees,  east  140  paces  to  a  large  maple  tree 
standing  on  the  east  bank  of  a  brook,  and  about  2  paces  to  the 
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• 

comer  of  a  line  fence  between  the  lands  of  John  Taylor  and  the 
Widow  Corwin;  also  south  58  degrees,  west  190  paces  to  the  north- 
west corner  of  the  Widow  Corwin's  house.  Soil  sandy.  Disc  set 
in  wood  ashes.  This  monument  was  found  to  be  in  good  con- 
dition.  • 

MONUMENT  No.  109  OR  MILESTONE  No.  "  XLV." 
This  monument  is  situated  in  the  northeast  corner  of  a  meadow 
belonging  to  Albert  Corwin,  at  the  southwest  corner  of  the  woods, 
3  paces  westerly  of  worm  fence  running  southerly,  and  is  distant 
5^01  feet  west  of  milestone  "  XLIV."  At  the  monument  the  fol- 
lowing bearings  wereitaken:  North  55  degrees,  west  450  paces 
to  the  northeast  corner  of  Corwin's  house,  which  stands  on  the 
west  side  of  the  road  running  aloug  the  east  foot  of  Blue  Moim- 
tain,  and  north  44  degrees,  east  9  paces  to  a  hickory  tree.  Soil 
%eT.  Disc  set  in  wood  ashee.  This  monument  projects  i5 
laches  above  the  ground,  otherwise  it  was  found  to  be  in  good 
condition.  \ 

MONUMENT  No.  110  OR  ROAD  No.  1  BETWEEN  MILESTONES 

"  XLV  "  AND  "  XLVI." 
This  monument  is  situated  on  the  east  side  of  a  road  wliich  runs 
north  25  degrees  east  and  south  25  degrees  west  along  the  east 
'oot  of  the  Blue  mountaine,  and  is  distant  47  feet  south  of  the 
'^rner  of  a  line  fence  between  the  lands  of  Lansing  Simpson  and 
•^bert  Oonover.  At  the  monument  the  following  bearings  were 
^aten:  South  55  degrees,  west  34  paces  to  the  northeast  corner 
of  the  Widow  Taylor's  house,  and  north  25  degrees,  east  200 
paces  to  the  southeast  corner  of  Simpson's  house.  Soil  sandy. 
Ksc  set  in  wood  ashes.  This  monument  was  found  to  be  in  good 
condition. 

MONUMENT  No.  Ill  OR  MILESTONE  No.  "  XLVI." 

This  monument  is  situated  in  low  scrub  oaks  on  the  west  elope 

^>f  the  east  summit  of  the  Blue  mountains,  about  200  paces  from 

^  summit,  and  210  paces  west  of  an  old  wood  road  running  north 

^d  south.    At  the  monument  the  following  bearings  were  taken; 
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Norfh  50  degrees,  west  75  paces  to  a  gum  tree  etanding  in  the 
first  hollow  west  of  the  summit,  south  50  degrees,  west  to  another 
tree,  north  50  degrees,  west  7  paces  to  a  smaller  pine  tree,  and  north 
50  paces  to  a  hickorj  tree  standing  alone.  Soil  sandy.  Tl^e 
monument  having  been  broken  in  getting  it  to  the  place,  was  only 
set  in  about  1^  feet,  but  wafi  very  firmly  wedged.  Disc  set  in 
wood  ashes.     This  monument  was  found  to  be  in  good  condition, 

MONUMENT  No.  112  OR  MILESTONE  No.  "XLVII.". 
This  monument  is  situated  on  the  west  slope  of  the  Blue  Moun- 
tains in  a  low  thick  brush,  but  on  ground  that  has  once  been  culti- 
vated,  and  is  distant  5,280  feet  west  of  milestone  *'  XLVI "  and 
about  5  paces  west  of  the  edge  of  a  wood  road  bearing  south  65 
degrees  west.  At  the  monument  the  following  bearings  were 
taken :  South  25  degrees,  west  29  paces  to  a  chestnut  tree  which 
stands  at  the  angle  in  the  road  and  just  on  the  north  edge  of  a 
large  growth  of  trees,  also  north  40  degrees,  west  about  one-third 
of  a  mile  to  James  Hamilton's  house,  which  stands  in  Fiddler^a 
Elbow.  Soil  sandy.  Disc  set  in  wood  ashes..  This  monument 
was  found  to  be  in  good  condition. 

MONUMENT  No.   113   OR  ROAD   No.   1,   BETWEEN   MILE- 
STONES  "XLVII"   AND  "XLVIII." 

This  monument  is  situated  on  the  east  side  of  a  road  which  runs 
a  little  northeast  and  southwest  and  at  the  foot  of  Hogback  moun- 
tain, and  is  distant  about  10,000  feet  west  of  milestone  "  XLVI/' 
At  the  monument  the  following  bearings  were  taken: North 
50  degrees  west,  to  the  south  end  of  Alex.  Burrow's  house 
or  saloon,  which  stands  about  3  feet  clear  in  New  York,  the  line 
at  this  point  passing  between  his  house  and  saloon,  also  3  feet 
south  of  the  comer  of  a  line  fence  between  lands  of  Michael  Fitz- 
gerald and  M.  D.  Graham.  Soil  sandy.  Disc  set  in  wood  ashes. 
This  monument  has  its  top  flush  with  the  surface  of  the  ground, 
otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  114  OR  AHLESTONE  No.  "  XLVIII." 
This  monument  is  situated  on  the  top  of  the  Hogback  moontain 
on  the  south  side  of  a  line  fence  between  lands  of  Thomas  Dutton 
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and  the  Widow  Snyder,  and  is  distant  10,419  feet  west  of  mile- 
stone "  XLVI,"  40  feet  east  of  a  ridge  of  rock  and  40  paces  west 
of  a  small  oak  tree^  about  5  Inches  in  diameter,  which  stands  in. 
said  line  fence.  At  the  monument  the  following  bearing  was  taken : 
North  65  degrees^  east  to  a  hemlock  tree.  No  disc  used.  This 
monnment  has  its  northeasterly  corner  slightly  chipped,  otherwise 
it  wa-s  found  to  be  in  good  condition. 

MONUMENT  No.  115  OR  ROAD  No.  1,  BETWEEN  MILE- 
STONE  "  XLVIII "  AND  CARPENTER'S  POINT. 
This  monument  is  situated  on  the  west  side  of  a  road  which  runs 
north  25  degnees  east,  and  south  25  degrees  west,  on*ground  slop- 
ing gently  eastward,  and  is  distant  about  300  paces  west  of  mile- 
stone "  XLVIII,"  in  thick  berry  bushes.  At  the  monument  the 
folfowing  bearings  were  taken :  South  64  degrees,  west  125  paces 
to  a  Ihemlock  tree  standing  on  the  top  of  the  hill,  and  north  10 
degrees,  west  175  paces  to  the  southeast  corner  of  the  Widow 
Snyderfs  house^  also  north  50  degrees,  west  to  an  old  foundation. 
Soil  sandy.  Disc  set  in  /wood  ashes.  This  monument  was  found 
to  be  in  good  condition. 

MONUMENT  No.  116  OR  NEVERSINK  RIVER  MONUMENT. 
This  monument  Is  situated  about  15  paces  east  of  the  water  edge 
of  the  Neversink  river  and  on  land  of  Mr.  Phillips.  At  the  monu- 
ment the  following  bearing  was  taken:  South  50  decrees,  east 
135  i>ace8  to  an  old  foundation  standing  south  of  the  Widow  Sny- 
der's house.  Soil  sandy.  Disc  set  in  wood  ashes.  This  monu- 
ment was  found  to  be  in  good  condition. 

« 

WESTERN  WITNESS  OR  REFERENCE  MONUMENT. 

This  monument  stands  on  an  eminence  about  midway  between 
the  rivers  Delaware  and  Neversink  and  on  land  of  the  Laurel 
Grove  Cemetery  Company,  and  is  distant  north  64  degrees,  east 
72^  feet  from  the  trl-States  rock  or  monument.  It  is  similar  in 
form  and  dimensions  (above  ground)  to  the  witness  or  reference 
monument  at  the  ea^em  terminus  of  the  line,  and  in  addition  to 
the  inscriptions  cut  on  that  monument,  it  is  further  marked  on 

27 
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one  of  its  edges  with  the  words  "Witness  Monument''  and  on 
the  north  side  with  the  words  "  The  corner  between  New  York 
and  Pennsylvania  is  in  the  center  of  the  Delaware  river,  475  feet 
due  west  of  the  tri-State  rock  "  and  on  the  New  Jersey  side  with 
the  words  "  South  ^  degrees,  west  72^  feet  from  this  is  the  tri- 
State  rock,  which  is  the  northwest  end  of  the  New  York  and 
New  Jersey  boundary,  and  the  nori:h  end  of  the  New  Jersey  and 
Pennsylvania  boundary."  This  monument  wa^  found  to  be  in 
good  condition. 

TRI-STATE    MONUMENT. 

The  point  which  this  monument  is  intended  to  define  was  orig- 
inally  indicated  by  a  crow  foot  cut  in  the  natural  limestone  rock 
and  which  in  1874  was  very  plain,  although  its  cut  edges  were 
somewhat  smoothed  by  the  exposure  of  100  years.  In  1874  the 
United  States  Coast  and  Geodetic  Survey,  at  the  request  of  the 
Geological  Survey  of  New  Jersey,  determined  accurately  the  lati- 
tude iand  longitude  of  this  point,  and  at  the  close  of  the  work 
marked  it  by  drilling  a  deep  hole  in  the  rock  and  fastening  in  it 
a  copper  tube  filled  with  lead,  and  setting  and  describing  proper 
wlitnesses  of  its  location.  The  station  point  according  to  this  de- 
termination is  in  latitude  41  degrees  21  minutes  22.68  eecosnds 
north;  longitude  74  degrees  41  minutes  40.70  seconds  west  from 
Greenwich. 

By  order  of  the  joint  commission  on  boundary  line  between  the 
States  of  New  York  and  New  Jersey  the  copper  bolt  was  excava- 
ted October  30, 1882,  in  making  foun<fotion  for  the  existing  granite 
monument,  the  center  of  which  was  placed  directly  over  the  point 
occupied:  by  the  bolt.  The  monument  as  originally  set  in  1882 
was  similar  in  form  and  dimensions  and  built  into  the  solid  rock 
in  the  same  manner  as  the  witness  or  reference  monument  at  the 
eastern  terminus  of  this  line.  In  the  spring  of  1883  the  upper  por- 
tion was  broken  off  by  ice,  and  on  May  21,  1885,  by  order  of  Com- 
missioner Leavenworth,  of  New  York,  and  Commissioner  Cook,  of 
New  Jersey,  the  remaining  portion  was  redressed  jto  the  existing^ 
dimensions,  which  are  as  follows:  Two  feet  4  inches  long,  1  foot 
4  inches  wide,  and  1  foot  5  inches  high  above  the  ©urface  of  the 
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lock  in  which  it  is  embedded.  Upon  its  top  surface  it  was  marked 
with  one-quarter  inch  groove  showing  the  direction  of  the  lines 
of  the  three  States  which  meet  there,  and  within*  the  surface 

• 

bounded  by  the  lines  the  initials  of  the  respective  States  are  cut. 

The  morth:  side  of  the  stone  is  further  marked  with  the  words 

"  Tri-State  Monument."    I'his  monument  is  built  into  the  natural 

rock  at  the  junction  of  and  near  the  high  water  mark  of  the  rivers 

Delaware  and  Neversink,  and  at  this  date  is  in  good  condition  as 

above  described. 

NOTE. 

The  discs  referred  to  in  the  above  description  are  )of  earthen 

ware,  6  inches  in  diameter,  1  inch  thick,  and  perforated  in  the 

center,  and  are,  unless  otherwise  stated,  placed  vertically  beneath 

the  point  to  be  marked  by  the  monument,  and  6  inches  beneath  its 

bottom. 


Report  on  the  Examination  of  Monuments  Mark 

ing  the  Boundary  Line  Between  the  States 

of  New  York  and  Connecticut. 


Albany^  N.  Y.,  December  29,  1896. 
Hon.  Campbell  W.  Adams,  State  Engineer  and  Surveyor: 

Sir. —  In  pursuance  of  your  instructions  I  have  made  an  exami- 
nation of  the  monuments  marking  the  boundary  line  between  the 
States  of  New  York  and  Connecticut,  and  have  the  honor  to  submit 
this  my  report* 

The  determination  of  this  line  was  the  cause  of  controversies^ 
which  extended  over  two  centuries.  They  had  their  origin  in  the 
early  settlement  by  emigrants  from  Connecticut  of  the  territory 
along  Long  Island  sound,  which  was  then  claimed  and  held  by  New 
York.  At  this  time  there  wae  no  distinct  line  established  between 
the  provinces,  and  as  the  emigrants  would  not  fraternize  with  the- 
Dutch  settlers  of  New  York,  an  effort  was  made  in  1664  to  have 
this  line  defined  and  located.  For  this  purpose  commissioner's  were 
appointed  on  the  part  of  the  Duke  of  York  and  delegates  on  the 
part  of  the  colony  of  Connecticut.  An  agreement  was  reached 
between  them,  but  so  little  was  known  of  the  situation  of  the 
country  in  the  interior  that  after  a  short  time  it  was  found  impos- 
sible to  carry  into  effect  the  articles  of  agreement,  and  they  were, 
by  mutual  consent,  dissolved. 

As  the  settlers  increased  and  the  country  developed,  questions 
of  jurisdiction  arose  so  frequently  that,  in  1683,  a  new  agreement 
was  reached,  which  stipulated  that  a  tract  on  Long  Island  sound, 
which  was  described  as  containing  61,440  acree,  should  be  per- 
manently set  off  to  Connecticut  b^^  New  York,  on  condition  that 
the  former  should  in  exchange  set  off  to  New  York  a  tract  of  like 
extent,  to  be  of  equal  width,  from  the  tract  on  the  sound  to  the- 
south  line  of  Massachusetts. 
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Thi«  agreement  was  Banetioned  by  royal  ordinance,  and  in  1684 
was  eaiiried  into  effect  by  New  York,  at  least,  when  the  tract  on 
the  sound  was  fiuryeyed  and  set  off  to  the  fall  possession  of  Ck)n- 

necticut. 

« 

A  contract  to  make  an  exchange  of  an  equal  number  of  acres 
of  land  was  certainly  not  one  of  apparent  difficulty  in  execution, 
and  would  not  have  been  so  had  both  parties  to  the  agreement 
been  desirous  of  abiding  by  its  terms.  Connecticut  had  secured 
and  was  in  full  possession  of  the  tract  due  her;  in  return,  under 
various  absurd  pretexts,  ahe  refused  to  carry  out  her  part  of  the 
contract,  withholding  from  New  York,  for»  forty-eight  yeare,  the 
equivalent  tract  due  her,  and  then  only  yielding  when  compelled 
by  a  royal  decree. 

The  line,  as  then  established,  seemed  to  be  satisfactory  to  all 
concerned,  for  no  disputes  arose  concerning  it  until  subsequent  to 
1850,  when  trees,  which  had  been  marked,  had  all  disappeared^ 
some  of  the  monuments  been  moved,  and,  owing  to  the  changes 
among  the  people,  few  of  them  knew  of  the  monuments  i^emaining, 
that  questions  of  jurisdiction  were  raised,  and  controversies  began 
regarding  the  position  of  the  line.  Doubt,  which  none  had  au- 
thority to  solve,  rendered  the  situation  more  and  more  serious, 
so  that  in  May,  1855,  Ck)nnecticut  made  the  proposition  that  the 
true  position  of  the  line  be  founld,  by  having  a  new  Sui^vey  made 
of  it,  and  that  it  then  be  monumented.  This  proposition  was  ac- 
cepted by  New  York,  and  in  the  following  year  a  commission  was 
appointed  by  New  York  to  act  in  connection  with  a  like  commis- 
sion appointed  by  Connecticut,  to  ascertain  and  mark  with  suitable 
monuments  the  original  line.  Although  the  powers  of  the  com- 
mission were  expressly  limited  to  the  ascertaining  and  marking 
4;f  the  linCj^  as  determined  by  the  survey  of  1731,  the  commissioners 
from  Connecticut  persistently  refueed  to  be  bound  by  any  such 
limitation,  and  proposed  that  a  new  line  be  run  northerly  from  the 
Bidgefield  angle  to  the  south  line  lof  Massachusetts.  All  efforts 
having  been  made  to  induce  Connecticut  to  withdraw  from  such 
a  stand  without  success,  New  York  State,  by  act  of  April  3,  1860, 
aathoi*ized  her  commissioners  to  proceed  alone,  if  necessary^  in  the 
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ascertaining  and  marking  of  this  line.  This  was  done  that  year,, 
and  for  the  first  time  after  two  centuries  of  wrangling  the  line 
was  properly  and  permanently  monumented.  Iii  1878  Connecticut 
accepted  thi»  line  as  established,  but  the  whole  expense  incurred 
in  its  establishment  was  borne  by  New  York. 

The  monuments  marking  the  line  are,  for  the  most  part,  of  cut 
stone;  the  remainder  of  them  are  iron  bolts  fixed  in  the  rocks; 
thesf  latter  are  located  in  almost  inaccessible  places  and  where 
it  was  impossible  to  bring  stone  monuments. 

Considering  that  no  repairs  have  ever  been  made  on  this  line 
its  condition  and  the  condition  of  the  monuments  marking  It  is  as 
good  as  might  be  expected.  One  of  the  monuments  is  missing; 
one  has  been  broken  off  close  to  the  ground ;  three  have  been  moved ; 
one  lacks  an  inscription  to  identify  it,  and  seven  others  need  to 
be  reset.  The  distance  between  many  of  the  monuments  is  exces- 
sive; to  render  them  effective  there  should  be  none  more  than  a 
mile  apart,  and  I  would  suggest  fhat  if  co-operation  can  be  secured 
with  Connecticut,  with!  the  other  repairs  needed,  mile-post«  be 
established  for  the  full  length  of  the  line. 

The  monuments  frk)m  the  Massachusetts  line  to  and  including 
the  tenth-mile  monument  and  the  five  and  two-mile  points^  on  the 
line  from  Duke's  trees  to  the  stone  at  the  wading  place,  are  of 
sawed  marble^  eight  inches  square,  from  %^e  to  six  feet  in  length, 
and  standing  out  of  the  ground  two  and  a  half  feet.  The  monu- 
ment from  the  tenth-mile  to  Wilton  angle,  and  including  one  west 
of  said  angle,  also  those  at  the  twelfth  and  fifth-mile  points,  on  the 
line,  parallel  to  the  sounds  are  of  cut  granite,  finished  two  and  a 
half  feet,  eight  inches  square  at  the  base  or  surface  of  the  ground 
and  six  inches  square  at  the  top;  the  remainder  being  of  rough 
granite  slabs  about  six  by  twelve  inches,  and  projecting  eighteen 
inches  above  the  ground;  and  in  several  locations  iron  bolts  are 
used.  The  monuments  marking  the  original  mile  points  are  marked 
with  the  number  of  the  mile  corresponding  to  the  original  survey, 
and  all  othens  are  marked  with  the  initials  of  the  State  on  the 

proper  sides. 

CHARLES  H.  FLANIGAN. 


Detailed  Description  of  the  Location  of  the  Mon- 
uments on  the  New  York  and  Connecticut 

Boundary 'Line. 


MONUMENT  No.  1. 
The  junction  of  the  New  York  and  Connecticut  line  with  the 
south  line  of  Massachusetts  is  marked  by  a  marble  monument 
standing  in  thick  young  woods  between  the  two  westermost  hills 
of  the  Taghcanic  mountains.  It  is  on  the  line  between  the  prop- 
erty of  the  Millerton  Iron  Company  and  Frederick  Niles.  This 
monnment  has  its  northwest  edge  chipped,  otherwise  it  was  found 
to  be  in  good  condition. 

'  MONUMENT  No.  2. 
Distant  58.25  chains  from  monument  No.  1.    Is  an  iron  bolt 
placed  in  a  rock  on  the  east  brow  of  a  high  ridge  and  surrounded 
hy  a  heap  of  stones.    This  monument  could  not  be  found. 

r  MONUMENT  No.  3.  ; 

rHsrtant  160.74  chains  from  monument  No.  1.  Is  an  iron  bolt 
fixed  in  a  rock  westerly  from  the  southerly  end  of  North  pond,  and 
15.59  chaiufl  northerly  from  where  the  line  crosses  the  outlet  of 
Grass  pond.    This  monument  could  not  be  found. 

MONUMENT  No.  4.  ' 

i>istant  244  chains  from  monument  No.  1.  Is  an  iron  bolt  in 
a  large  rock  on  a  high  rocky  ridge  on  the  northerly  side  of  a  run 
or  deep  ravine,  and  about  250  feet  westerly  of  an  old  wood  road 
leading  from  Long  pond  to  Riga  station.  There  is  a  large  pile 
of  stones  on  the  northerly  side  of  this  monument.  It  projects 
oot  of  the  rock  2^  inches.  It  is  on  the  property  of  the  Millerton 
Iron  Co.    Thu?  monument  was  found  to  be  in  good  condition. 
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MONUMENT  No.  5. 
Distant  306.21  chains  from  monument  No.  1.  Is  an  iron  bolt  in 
a  rocky  ridge  at  the  brow  of  West  mountain,  at  the  top  of  a  west- 
erly slope,  east  of  Riga  station,  and  about  a  half  mile  easterly  of 
pasture  land  and  a  run.  It  projects  3  inches  out  of  the  rock.  It 
is  on  the  line  between  the  properties  of  the  Millerton  Iron  Co.  and 
James  Campbell  and  Edward  Hanlen.  This  monument  was  found 
to  be  in  good  condition. 

MONUMENT  No.  6  —  47-MILE  MONUMENT. 
,  Distant  464.69  chains  from  monument  No.  1.  On  level  ground 
at  the  west  end  of  a  worm  fence  and  south  end  of  stone  fence,  and 
about  470  feet  south  of  Bird  Hill  highway.  It  is  on  line  between 
the  property  of  John  McGinnis  and  the  Poughkeepsie  Bridge  Rail- 
road Company,  and  James  Campbell  and'  Edward  Hlanley.  This 
monument  leans  about  6  inches  to  the  south,  otherwise  it  was 
found  to  be  in  good  condition. 

'  MONUMENT  No.  7. 
Distant  41.06  chains  from  monument  No.  6.  M  the  junction 
of  road  leading  from  Millerton  to  Lakeville,  with  the  road  from 
Spencers  Corners*  just  north  of  State  Line  depot,  and  about  150 
feet  west  of  the  residence  of  John  McGinnis.  It  is  on  line  between 
(the  property  of  John  McGinnis  and  the  Poughkeepsie  Bridge 
Railroad  Company.  This  monument  has  its  corners  and  edges 
chipped^  otherwise  it  was  found  to  be  in  good  condition. 

i  MONUMENT  No.  8. 

Distant  129.09  chains  from  monument  No.  6.  On  the  east  side 
of  a  road  leading  from  Millerton  to  Ore  Hill,  alongside  worm 
fence,  in  thick  brush.  It  is  on  the  line  between  the  property  of 
Thomas  Diamond  and  'Ambrose  Culver.  This  monument  has  its 
edges  badly  chipped,  otherwise  it  was  found  to  be  in  good  con- 
dition. 

MONUMENT  No.  9  —  44-MILE  MONUMENT. 

Distant  239.57  chains  from  monument  No.  6.  It  is  just  south 
of  a  barb  wire  fence  standing  on  the  south  side  of  a  highway  run- 
ning along  the  north  side  of  Indian  pond.    From  the  monument 
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easterly  9  feet  is  a  small  maple  tree,  and  westerly  36  feet  is  an 

18-inch  pine.    It  is  on  the  property  of  the  Hiram  Clarke  estate. 

This  monument  leans  slightly,  and  has  three  of  its  corners  badly 

broken.    ^ 

MONUMENT  No.  10. 

Distant  85.19  chains  from  monument  No.  9.    On  the  north  side 

I 
of  a  road  leading  from  Millerton  to  Sharon  valley,  and  about  100 

feet  west  of  the  residence  of  Charles  Daken.    It  is  on  the  line 

between  the  property  of  Charles  Daken  and  the  Hazard  sisters. 

This  monument  was  found  to  be  in  good  condition. 

MONUMENT)  No.  11  —  42-MIDE  MONUMENT. 
Distant  160.99  chains  from  monument  No.  9.  On  the  brow  of 
the  bank  on  the  north  side  of  Ten-Mile  river,  where  the  river  runs 
easterly  at  the  south  end  of  line  fence,  and  5.29  chains  on  a  per- 
pendicular line  easterly  from  the  east  side  of  Ten  Mile  river. 
This  monument  was  found  to  be  in  good  condition. 

MONUMENT  No.  12. 
Distant  15.63  chains  from  monument  No.  11.  On  the  north  side 
of  a  highway  leading  from  Sharon  station,  on  the  Harlem  railroad, 
to  Sharon  valley,  and  about  6  feet  south  of  the  south  end  of  a  line 
fence.  It  is  on  the  property  of  W.  P.  Day.  This  monument  leans 
badly,  and  has  its  south  edge  badly  chipped. 

MONUMENT  No.  13. 
Distant  137.47  chains  from  monument  No.  11.    On  the  south  side 
of  a  road  leading  from  Amenia  to  Sharon  through  Sharon  valley 
and  opposite  the  residence  of  H.  S.  Moorhouse.    It  is  on  the  prop- 
erty of  H.  S.  Moorhouse.    This  monument  was  found  to  be  in 

good  condition. 
*  • 

MONUMENT  No.  14  — 40-MILE  MONUMENT. 

In  a  wet  piece  of  ground  about  40  rods  east  from  Ten-Mile  river 

and  167  feet  on  a  south  43-degree  east  course  from  a  well  on  the 

east  side  of  a  house  occupied  by  Mrs.  Robert  E.  Randall.    It  is 

on  the  property  of  Mrs.  Robert  E.  Randall.    This  monument  was 

found  to  be  in  good  condition  in  every  respect. 


I 

I 
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MONUMENT  No.  15. 
Distant  29.54  chains  from  monument  No.  14.  On  the  north  side 
of  the  Beecher  Hill  road,  which  leads  from  Leedaville  to  Ellsworth, 
on  a  westerly  slope,  about  200  feet  west  of  the  brow  of  the  hill 
and  7  feet  west  of  line  fence.  It  is  on  the  property  of  Myron  B. 
Benton.  This  monument  has  its  edges  chipped,  otherwise  it  was 
found  to  "be  in  good  condition. 

MONUMENT  No.  16. 
Distant  217.21  chains  from  monument  No.  14.  On  the  north  end 
of  road  that  runs  nearly  north  and  south  through  the  village  of 
Amenia  Union,  55  feet  easterly  from  the  northeast  corner  of  the 
residence  of  Mrs.  Harrison.  This  monument  has  its  corners  and 
edges  badly  chippeS,  otherwise  it  was  found  to  be  in  good  con- 
dition. 

l^IIONUMENT  No.  17. 

Distant  229.81  chains  from  monument  No.  14.  On  the  south  side 
of  a  road  leading  southeasterly  from  Hitchcocks  Corners  or  Amenia 
Union.  It  is  alongside  of  a  picket  fence,  167  feet  easterly  from 
the  southeast  corner  of  Nathaniel  Smith's  residence.  It  is  on  the 
property  of  Nathaniel  Smith.  This  monument  leans  slightly  to 
the  west,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  18. 
Distant  347.42  chains  from  monument  No.  14.  On  the  south 
side  of  the  road  leading  over  Clark's  hill,  just  east  of  where  the 
road  turns  sharply  to  the  north,  and  about  500  feet  south  of  the 
residence  of  Oliver  Wheeler.  It  is  on  the  property  of  Oliver 
'Wheeler.    This  monument  has  been  broken  off  close  to  the  ground. 

MONUMENT  No.  19  —  35-MILE  MONUMENT. 
Distant  398.21  chains  from  monument  No.  14.  About  100  feet 
from  the  foot  of  Pinacle  mountain,  on  a  steep  northwesterly  slope, 
in  young  woods,  among  boulders,  and  about  100  feet  west  of  large 
boulder  which  stands  on  the  west  side  of  a  narrow  path.  It  marks 
the  corner  of  the  towns  of  Kent  and  Sharon,  in  Connecticut,  and 
is  3  feet  south  of  the  center  of  a  rock  upon  which  is  placed  the 
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original  monument  of  1731.  It  is  on  the  propertj  of  Frank  Bar- 
low. This  monument  was  found  to  be  in  good  condition  in  every 
respect 

MONUMENT  No.  20  — 33-MILE  MONUMENT. 

Distant  158.96  chains  from  monument  No.  19.  On  the  west  side 
of  Chase's  mountain,  in  thick  woods  at  the  foot  of  fiteep  north- 
westerly slox>e,  on  the  north  side  of  a  hollow  rock  on  which  was 
erected  the  original  monument,  and  about  half  a  mile  southeasterly 
of  the  residence  of  Henry  Cribly.  It  is  on  the  property  of  Matt 
Darling.  This  monument  was  found  to  be  in  good  condition  in 
every  respect. 

MONUMENT  No.  21. 

Distant  51.57  chains  from  monument  No.  20.  On  the  north 
side  of  a  road  leading  from  South  Amenia  to  Kent,  about  3^0  feet 
east  of  the  residence  (small  frame)  of  Widow  Winegar.  It  is  on 
the  line  between  the  property  of  Milo  Bolt  and  the  Winegar  estate. 
This  monument  has  its  edges  chipped,  otherwise  it  was  found  to 

be  in  good  condition.  ' 

» 

MONUMENT  No.  22. 
Distant  111.87  chains  from  monument  No.  20.  An  iron  bolt  on 
the  southeast  brow  of  a  high  ridge  in  the  Preston  chain  of  moun- 
tatnSy  north  of  the  mountain  road  leading  from  Macedonia  to 
Dover,  about  150  feet  south  of  the  summit.  It  projects  out  of  the 
rock  6  inches.  It  is  on  the  line  between  the  property  of  William 
H.  Tanner  and  Levi  W.  Slone.  This  monument  was  found  to  be 
in  good  condition  in  every  respect. 

MONUMENT  No.  23  —  30-MILE  MONUMENT. 
Distant  243.37  chains  from  No.  20.  It  is  on  the  south  side  of 
a  high  hill,  in  young  trees,  on  the  east  side  of  the  Chappell  lot 
clearing,  2  feet  east  of  barb  wire  fence  and  6.3  feet  south  of  an 
iron  bolt  marking  the  original  monument.  It  is  on  the  line  be- 
tween the  property  of  Edwin  Vincent  and  George  Tabor.  This 
monument  was  found  to  be  in  good  condition  in  every  respect. 
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MONUMENT  No.  24. 
.  Distant  60.83  chains  from  monument  No.  23.  An  iron  bolt 
fastened  in  a  rock  near  its  southwest  corner  on  the  southeast  slope 
of  a  rocky  ridge.  The  rock  has  a  slight  southeasterly  slope  and 
Js  surrounded  by  a  ten-year  growth  of  scrub  oak.  The  bolt  pro- 
jects out  of  the  rock  4  indhes.  It  is  on  the  line  between  the  prop- 
erty of  Gilbert  Tabor  and  the  Kent  Iron  Company.  This  monu- 
taient  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  25  — 28-MILE  MONUMENT. 

Distant  161.32  chains  from  monument  No.  23.    It  is  on  the  slight 

(southeast  slope  of  the  Schaghticoke  mountain  in  thick,  young^ 

woods,  8  feet  north  of  an  18-inch  chestnut,  which  stands  just  to* 

the  east  of  the  line.    It  is  on  the  line  between  the  property  of  the 

Kent  Furnace  Co.  and  the  Indian  reservation.    This  monument 

has  its  corners  slightly  chipped,  otherwise  it  was  found  to  be  in. 

good  condition. 

MONUMENT  No.   26. 

Distant chains  from  monument  No.  25.    It  is  on  the  east 

side  of  a  road  which  runs  southerly  from  the  foot  of  Schaghticoke 

mountain  crossing  Ten-Mile  river,  at  the  north  end  of  Ten-Mile 

hill  and  where  road  turns  sharply  to  the  west.   It  is  231.5  feet  north 

of  the  east  window  of  the  house  now  occupied  by  the  Thorpe  family, 

through  which  window  the  line  passes.    It  is  on  the  line  "between 

the  property  of  Cleveland  Titus  and  Ebenezer  Preston.    Thia 

monument  has  its  edges  chipped,  otherwise  it  was  found  to  be  in 

good  condition. 

MONUMENT   No.   27  — 26-MILE    MONUMENT. 
Distant  160  chains  from  monument  No.  25.     On  the  northwest 
slope  of  Ten-Mile  hill  in  a  cleared  field  surrounded  by  woods  12 
feet  east  of  a  stone  line  fence.    It  is  on  the  property  of  Charles 
Gardiner.    This  monument  was  found  to  be  in  good  condition. 

MONUMENT  No.  28. 
Distant  91  chains  from  monument  No.  27.    On  the  south  side  of 
a  road  leading  from  South  Dover  to  Gaylords  Bridge,  and  just 
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north  of  dwelling  of  Joliii  Gray.  It  is  on  line  between  the  prop- 
erty of  Frank  Gay  and  the  Geddings  estate.  This  monument  was 
found  to  be  in  good  condition  ills  every  respect. 

MONUMENT  No.  28. 
Distant  111.15  chains  from  monument  No.  27.  On  the  south  side 
of  a  road  leading  from  South  Dover  to  Sherman  Center,  about  at 
the  foot  of  a  westerly  slope,  and  400  feet  southwest  of  the  frame 
house  of  Christopher  Madison.  It  is  on  line  between  the  property 
of  Frank  Gay  and  the  Geddings  estate.  This  monument  lias  its 
^dges  chipped,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  30. 
Distant  244.59  chains  from  monument  No.  27.  On  the  north  side 
of  a  road  leading  from  Quaker  Hill  to  Sherman  Center,  east  of  the 
dwelling  of  James  Osborne  and  about  100  feet  east  of  a  bridge 
•crossing  small  stream.  It  (Js  on  the  line  between  thej  property  of 
Uriah  Snedecker  and  Thomas  McGorick.  Thia  monument  was 
found  to  be  in  good  condition  in  every  respect. 

MONUMENT  ^STo.  31  —  22-MILE  MONUMENT. 
Distant  320.11  chains  from  monument  No.  27.  On  the  summit 
of  Sherman  Hills,  about  a  quarter  of  a  mile  south  of  the  south  end 
of  stone  line  fence  and  120  feet  south  of  ravine  which  crosses  the 
line  to  the  southeast.  The  timber  on  the  New  York  sjde  of  the 
jjTme  has  been  cut  off  and  the  land  is  now  grown  up  to  bushes. 
It  is  on  line  between  the  property  of  Jackson  Hubbel  and  Uriah 
Snedecker.  This  monument  has  its  southeast  corner  broken, 
otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  32. 
Distant  119.43  chains  from  monument  No.  31.  On  an  old  road 
now  a  lane,  which  runs  northerly  from  the  dwelling  on  the  estate 
of  Egbert  Haviland,  12  feet  east  of  line  fence  and  on  south  side 
of  stone  fence  running  northeasterly.  It  is  on  the  property  of 
Egbert  Haviland.  This  monument  was  found  to  be  in  good  condi- 
tion iB,  every  respect. 
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MONUMENT   No.    33  — 20-MILE    MONUMENT. 

Distant  163.17  chains  from  monument  No.  31.  At  the  north 
end  of  a  meadow  25  feet  west  of  thick  woods,  and  15  feet  east  of 
fence  on  the  east  side  of  the  road,  and  200  feet  north  of  road  run- 
ning from  Sherman  to  Quaker  Hill.  It  is  on  the  property  of 
Anan  J.  Briggs.  This  monument  was  found  to  be  in  good  con- 
dition in  every  respect. 

MONUMENT  No.  34. 

EWstant  83.16  chains  from  monument  No.  33.  On  the  summit 
between  monuments  Nos.  33  and  35  and  about  a  quarter  of  a  mile 
north  of  the  Wakeman  sisters  house,  and  70  feet  east  of  a  brush 
fence.  It  is  on  the  property  of  Mrs.  Bancroft.  This  monument 
was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  J^o.   35  — 18-MILE    MONUMENT. 

Distant  158.09  chains  from  monument  No.  33.  On  the  brow  of 
a  rocky  ledge,  north  of  a  ravine,  through  which  flows  a  stream  of 
water  and  on  the  west  side  of  brush  fence  in  thick  young  woods. 
It  is  on  the  property  of  Daniel  Jennings. .  This  monument  was 
found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  36. 

Distant  37.87  chains  from  monument  No.  35.  On  the  south  side 
of  a  highway  called  the  "  Old  Turnpike  "  leading  from  Pauling  to 
New  Milf ord^  where  it  crosses  a  swamp  and  t(f  the  west  of  a  low 
rocky  ridge.  It  is  on  the  property  (of  Daniel  Jennings.  This 
monument  had  fallen  over  and  was  reset  upright  by  men  working 
the  road. 

MONUMENT  No.  37. 

'Distant  106.30  chains  from  monument  No.  35.  On  the  north 
side  of  the  highway  leading  from  Quaker  Ridge  to  Haviland  Hol- 
low, on  the  first  road  north  of  Cranberry  mountain  and  alongside 
stone  fence.  It  is  on  the  property  of  John  Worden.  This  monu- 
ment was  found  to  be  in  good  condition  In  every  respect. 
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MONUMENT  No.  38  — 16-MILE  MONUMENT. 
Distant  157.15  chains  from  monument  No.  35.  On  the  summit 
of  Cranberry  mountain,  on  a  level  spot  in  thick  young  woods  30 
feet  east  of  a  boulder  4  feet  high  and  northwest  of  two  shallow 
pond  holes,  the  nearest  of  which  is  90  feet  from  the  monument. 
It  is  also  about  due  west  of  the  residence  of  H.  B.  Wanser.  It  is 
on  the  property  of  H.  B.  Wanser.  This  monument  has  its  top  and 
sides  chipped,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  39. 
Distant  83.95  chains  from  monument  No.  38.  At  the  foot  of  a 
high  ridge,  on  an  easterly  slope,  in  cleared  field  on  the  west  bank 
of  the  east  branch  of  Croton  river,  121  feet  nortW  of  highway 
bridge  crossing  said  river.  It  is  on  the  property  of  Harrison 
Wood.  Thid  monument  leans  slightly  to  the  east,  otherwise  it  was 
found  to  be  in  good  condition. 

MONUMENT  No.  40. 
Distant  143.54  chains  from  monument  No.  38.    On  the  south  side 
of  a  road  leading  southeasterly  from  Haviland  Hollow.    It  is  on 
the  property  of  Daniel  Gerow.   This  monument  leans  slightly  to  the 
north,  otherwise  it  was  found  to  be  in  good  condition. 

I 

MONUMENT  No.  41  — 14-MILE  MONUMENT. 

Distant  161.07  chains  from  monument  No.  38.  On  the  northwest 
slope  of  a  hill  in  the  woods,  about  250  feet  east  of  line  fence.  It  is 
on  the  property  of  Daniel  Gerow.  This  monument  has  its  north- 
west corner  chipped,  otherwise  it  was  found  to  be  in  good  con- 
dition. 

MONUMENT  No.  42. 

Distant  74.40  chains  from  monument  No.  41.  On  the  north  side 
of  a  road  leading  westerly  from  Ball's  pond^  near  the  top  of  a  steep 
southeasterly  slope.  It  is  on  the  property  of  Egbert  Haviland. 
This  monument  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  43. 
Distant  176.69  chains  from  monument  No.  41.    On  the  north  side 
of  a  road  leading  from  Delos  Barnum's  residence  to  the  south  end 
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of  BalPs  pond,  and  about  250  feet  east  of  the  small  white  dwelling- 
house  of  Oscar  P.  Turner.  It  is  on  the  property  of  Leonard  Oarey. 
This  monument  has  its  edges  badly  chipped,  otherwise  it  was  found 
to  be  in  good  condition. 

MONUMENT  No.  44. 
Distant  256.89  chains  from  monument  No.  41.  On  the  north  side 
of  a  road  leading  from  Milltown  to  BbIVb  pond,  85  feet  east  from  the 
east  eide  of  a  road  running  nearly  north  and  south  and  about  200 
feet  northeasterly  from  the  residence  of  Mrs.  Benjamin  Teale.  It 
iB  on  the  property  of  Alfred  Barnum.  This  monument  was  found  to 
be  in  good  condition  in  every  respect. 

MONUMENT  No.  45  —  10-MILE  MONUMENT. 
Distant  313.41  chains  from  monument  No.  41.  In  a  meadow  300 
feet  easterly  of  the  dwelling  of  Adelbert  Salmons^,  155  feet  north 
of  low  Irocky  ridge  on  line  and  300  feet  south  of  highway.  It  is  on 
the  property  of  Oran  Salmons.  This  monument  was  found  to  be  in 
good  condition  in  every  resi)ect. 

MONUMENT  No.  46. 
Distant  59.36  chains  from  monument  No.  45.    On  Bound  moun- 
tain on  an  easterly  slope,  70  feet  east  of  the  summit  in  young  woods. 
It  is  on  the  property  of  George  Horton.    This  monument  was  found 
to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  47. 
Distant  140.42  chains  from  monument  No.  45.  On  the  north  side 
of  a  highway  leading  from  Milltown  to  Danbury,  about  600  feet 
easterly  of  the  residence  of  David  Hall.  It  is  on  the  property  of 
David  Hall.  This  monument  was  found  to  be  in  good  condition  in 
every  respect. 

MONUMENT  No.  48  —  8-MILE  MONUMENT. 
Distant  155.71  chains  from  monument  No.  45.    In  a  small  hollow 
on  the  east  end  of  Joe's  hill,  in  thick  young  woods,  2  feet  west  of 
worm  line  fence.    It  is  on  the  property  of  David  Hall.    This  monu- 
ment was  found  to  be  in  good  condition  in  every  respect. 
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MONUMENT  No.  49. 
Distant  67.95  chains  from  monument  No.  48.  On  tlie  south  side 
of  the  turnpike  leading  from  Milltown  to  Brewster  Station,  at  its 
junction  with  lane  running  to  the  north  and  about  150  feet  south- 
westerly of  the  residence  of  William  Fields.  It  is  on  line  between 
the  property  of  William  Fields  and  Samuel  Erans.  This  monu- 
ment was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  50  —  6-MILE  MONUMENT. 

Distant  159.28  chains  from  monument  No.  48.    In  a  wet  stony 

meadow  on  the  north  side  of  a  swamp,  about  200  feet  south  of  an« 

old  road,  which  is  now  but  little  used,  and  30  feet  west  of  stone 

fence  running  north  and  south.    It  is  on  the  property  of  Oscar 

Nicfhols.    This  monument  leans  badly  to  the  south  and  has  heaved 

6  inches. 

MONUMENT  No.  51. 

Distant  119.54  chains  from  monument  No.  50.    On  the  west  side 

of  a  road  leading  from  Peach  pond  to  Ridgebury,  at  the  southerly 

en4  of  the  road,  where  it  runs  nearly  north  and  south,  and  thence 

easterly  and  opposite  an  old  frame  house,  and  about  250  feet  west 

of  the  residence  of  Edward  Cunningham.    It  is  on  the  property  of 

Joseph  Vail.    This  monument  was  found  to  be  in  good  condition 

in  every  respect. 

MONUMENT  No.  52  —  4-MILE  MONUMENT. 
Distant  164.42  chains  from  monument  No.  50.  It  is  near  the 
north  end  of  a  boggy  meadow,  15  feet  west  of  stone  fence  running 
north  and  south  and  about  20^  rods  easterly  of  Mopus  brook.  It  is 
on  the  property  of  Mrs.  John  Smith.  This  monument  leans  slightly 
to  the  north,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  53. 
Distant  51.62  chains  from  monument  No:  52.  It  is  on  the  south 
side  of  the  road  leading  from  North  Salem  to  Ridgebury,  about  700 
feet  west  of  the  residence  of  Thomas  Mead  and  60  feet  east  of  line 
fence.  It  is  on  the  line  between  the  property  of  Spencer  Mead  and 
Henry  Norton.  This  monument  has  its  corners  chipped,  otherwise 
it  was  found  to  be  in  good  condition. 
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MONUMENT  No.  54. 

Distant  81.19  chains  from  monument  No.  52.  On  the  south  side  of 
a  road  leading  from  North  Salem  to  Ridgefield,  aibout  400  feet  east 
of  the  residence  of  Kev.  Thomas  Lathrop,  and  12  feet  west  of  15- 
inch  locust  tree.  It  is  on  the  property  of  John  Hunt.  This  monu- 
ment leans  badly  to  the  west  and  should  be  reset. 

MONUMENT  No.  55  —  2-MILE  MOlSfUMENT. 

Distant  158.99  chains  from  monument  No.  52.  In  thick  woods 
on  southwesterly  slope,  about  50  feet  west  of  a  precipitous  rocky 
ledge  and  near  the  foot  of  the  slope  of  Sarah  Bishop  mountain^ 
about  600  feet  south  of  the  rail  fence  at  the  edge  of  the  clearing.  It 
is  on  the  property  of  Jesse  Lockwood.  This  monment  was  found 
to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  56. 

Distant  72.04  chains  from  monument  No.  55.  On  the  south  side 
of  Sarah  Bishop  mountain,  in  a  meadow  known  as  the  "  Monu- 
ment lot,"  1,000  feet  westerly  of  the  residence  of  Theodore  Mead. 
It  is  on  the  property  of  Theodore  Mead.  This  monument  was 
found  to  be  in  good  condition  in  every  respect. 

% 

MONUMENT  No.  57  —  THE  RIDGEFIELD  ANGLE. 

Distant  109.41  chains  from  monument  No.  55.  On  the  steep 
northerly  slope  of  a  hill  which  lies  eoutheast  of  Lake  Waccabuc, 
40  feet  east  of  a  stone  fence,  about  680  feet  southerly  from  where 
the  line  crosses  a  small  brook.  It  is  on  the  property  of  James 
Pardee.    This  monument  wias  found  to  be  in  good  condition. 

MONUMENT  No.  58. 

Distant  15.64  chains  from  monument  No.  57.  On  the  north  side 
of  a  road  leading  from  Ridgefield  to  the  west  end  of  Lake  ^^ac- 
cabuc,  alongside  of  stone  fence  and  about  125  feet  easterly  of  the 
residence  of  James  Pardee.  It  is  on  the  property  of  Jamee>  Pardee. 
This  monument  was  found  to  be  in  good  condition  in  every  respect. 
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MONUMENT  No.  59. 
Distant  80.88  chains  from  monument  No.  67.  On  the  north  side 
of  the  highway  rnnning  nearly  east  arid  west  from  Ridgefield  to 
Sonth  Salem,  along  the  north  side  of  low  swampy  ground  and  in 
front  of  frame  house  occupied  by  Walter  Toles.  It  is  on  the  prop- 
erty of  Harry  Sheldon.  This  monument  was  found  to  be  in  good 
condition  in  every  respect. 

MONUMENT  No.  60. 

Distant  1119.15  chain*  from  monument  No.  57.    On  the  south 

« 

side  of  the  old  turnpike,  known  as  "  The  New  York  and  Hartford 
Turnpike,"  about  150  feet  easterly  of  the  residence  of  George 
O'Brien.  It  is  on  the  property  of  Fleming  Tyler.  This  monument 
leana  to  the  north  and  has  heaved  six  inches,  otherwise  it  was  found 
to  be  in  good  condition. 

MONUMENT  No.  61  —  4-MILE  MONUMENT. 
Distant  213.39  chains  from  monument  No.  57.      In  low  wet 
meadow,  58  feet  horthl  of  a  brook  running  through  said  meadow 
ifito  a  millpond.    It  is  on  the  property  of  Eldridge  Northrup.    This 
monument  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  62. 
Distant  46.45-  chains  from  monument  No.  61.  On  the  south  side 
'^f  a  road  leading  from  Lewisboro  to  Ridgefield,  nearly  opposite 
'he  residence  of  Frank  Staple.  It  is  on  the  property  of  M.  B. 
^'arey.  This  monument  leans  badly  to  the  nor^th^  otherwise  it  was 
found  to  be  in  good  condition. 

MONUMENT  No.  63  —  2-MILE  MONUMENT. 
Distant  157.63  chains  from  monument  No.  61.  In  the  woods  on 
^he  west  side  of  a  ridge  four  feet  south  of  the  center  of  the  old 
monument,piled  upon  the  top  of  a  rock  sticking  out  of  the  ground. 
^i»  monument  marks  the  comer  of  the  towns  of  Ridgefield  and 
^^ilton  in  Connecticut.  It  is  on  the  line  between  the  property  of 
Knfus  Roseoe  and  Charles  Raymond.  This  monument  was  found 
fo  be  in  good  condition  in  every  respect. 
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MONUMENT  No.  64. 
Distant  92.72  chains  from  monument  No.  63.  On  the  west  side 
of  a  road  which  run»  nearly  nor}:h  and  south,  on  the  south  slope  of 
a  hill,  and  aibout  a  quarter  of  a  mile  east  of  the  residence  of  Buf  us 
Koscoe.  It  is  on  the  property  of  Rufus  Roscoe.  This  monument 
was  found  to  be  in  good  condition  in  every  respect 

I 

MONUMENT  No.  65~rTHE  WILTON  ANOLE. 
Distant  167.28  chains  from  monument  No.  63.  On  level  land  in 
woods  west  of  Ball  hill  and  south  of  Bear  swamp,  and  is  in  the 
center  of  a  heap  of  stones  erected  by  the  commission  of  1731^  and 
five  feet  east  of  a  thitee-foot  birch  tree.  It  is  on  the  property  of 
John  Kaiser.  This  monument  was  found  to  be  in  good  condition 
in  every  respect. 

MONUMENT  No.  66. 
Distant  26.89  chains  from  monument  No.  66.  On  the  east  side 
Mi  a  road  running  from  New  Canaan  to  Vista,  nearly  opi>osite  the 
residence  of  John  Kaiser.  It  is  on  the  property  of  John  Kaiser. 
This  monument  has  its  edges  chipped,  otherwise  it  was  found  to 
be  in  good  condition. 

MONUMENT  No.  67. 
Distance  not  given.  On  the  east  side  of  the  road  running 
through  the  village  of  Vista  and  at  the  easterly  end  of  the  road^ 
which  follows  the  boundary  line  for  a  short  distance.  It  is  on 
the  property  of  Samuel  Oomstock.  This  monument  was  found  to 
be  in  good  condition  in  every  respect. 

MONUMENT  No.  68. 
Distance  143.66  chains  from  monument  No.  65.    On  the  nortlx 
side  of  a  road  running  westerly  from  monument  No.  67  to  No.  6d, 
near  the  top  of  a  rather  steep  westerly  slope.    It  is  at  the  soutlx- 
west  corner  of  the  "  Equivalent  Tract,"  and  marks  the  corner  o^ 
the  towns  of  Lewisboro  and  Poundridge,  N.  Y.    It  is  on  the  proj>-. 
erty  of  Samuel  Oomstock.    This  monument  leans  badly  to  tlx^ 
north,  otherwise  it  was  found  to  be  in  good  condition. 
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MONUMENT  No.  69. 
Distance  11.33  chains  from  monument  No.  68.  On  the  west  side 
of  the  road  leading  from  Vista  to  Highridge  and  about  100  feet 
sontherly  from  junction  of  road,  which  follows  the  boundary  line. 
It  is  on  the  property  of  Rufus  Smith.  This  monument  was  found 
to  be  in  good  condition. 

MONUMENT  No.  70. 
Distance  57.62  chains  from  monument  No.  68.  On  the  west  side 
of  the  road,  near  the  southeast  side  of  Mud  pond  and  115  feet  north- 
erly from  frame  dwelling.  It  is  on  the  property  of  the  Stanford 
Water  Company.  This  monument  was  found  to  be  in  good  con- 
dition  in  every  respect. 

MONUMENT  No.  71  —  12-MILE  MONUMENT. 
Distance  90.87  chains  from  No.  68.  On  the  northeast  side  of  a 
bill  120  feet  east  of  a  large  boulder  lying  on  top  of  hill  and  5  feet 
west  of  line  fence.  It  is  on  the  line  between  the  property  of  the 
Benjamin  Weed  estate  and  H.  Jones.  This  monument  was  found 
to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  72. 
Distance  25.74  chains  from  monument  No.  71.  On  the  east  side 
of  a  highway  about  125  feet  southerly  from  the  residence  of  Ben- 
jamin Weed,  and  2  feet  westerly  of  board  fence,  in  front  of  his- 
residence.  It  is  on  the  property  of  the  Weed  estate.  This  monu- 
nient  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  73. 
Distance  not  given.  On  the  south  side  of  the  road  leading  from 
I^town  to  Vista,  about  200  feet  westerly  of  a  small  frame  dwell- 
'^g  of  Sillick  Dann.  It  is  on  the  property  of  the  Davis  estate, 
^s  monument  has  no  mark  cut  on  it  to  identify  it  as  a  boundary 
luie  stone.    This  monument  was  found  to  be  in  good  condition. 

MONUMENT  No.  74. 
Distance  103.25  chains  from  monument  No.  71.    On  the  west  side 
^f  the  highway  leading  through  Dantown  to  Highridge,  about  200 
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feet  north  of  an  old  abandoned  road  running  east  and  west  and 
directly  opposite  small  barn  of  Henry  Bouton.  It  is  on  the  prop- 
erty of  William  Mead.  This  monument  was  found  to  be  in  good 
condition  in  every  respect 

MONUMENT  No.  75. 
Distance  166.(>3  chains  from  monument  No.  71.  On  the  west 
side  of  the  highway  leading  from  Highridge  to  Poundridge^  about 
300  feet  south  of  the  dwelling  of  Ebenezer  Jones,  and  5  feet  south 
of  an  opening  in  stone  fence.  It  is  on  the  property  of  John  Bay- 
liss.  This  monument  was  found  to  be  in  good  condition  in  every 
respect. 

MONUMENT  No.  76  —  9-MILE  MONUMENT. 
Distant  241.93  chains  from  monument  No.  71.    Is  an  iron  bolt 

m 

in  a  rock  on  the  highest  point  of  the  west  ridge  of  a  very  high 
rocky'  ridge,  where  the  ridge  slopes  to  the  west,  between  Miry  brook 
swamp  and  Poole  swamp.  It  is  also  40  feet  from  a  large  boulder 
on  a  41  degree  30  minute  west  course.  It  projects  out  of  the  rock 
^  inches.  It  is  on  line  between  the  property  of  Greorge  Wood 
and  Hiram  Curtis.  This  monument  was  found  to  be  in  good  con- 
dition in  every  respect. 

MONUMENT  No.  77. 
Distant  81.57  chains  from  monument  No.  76.  On  the  west  side 
of  the  highway  leading  from  the  village  of  Longridge,  northerly, 
to  Bedford,  on  a  southerly  slope  and  about  120  feet  north  of  the 
residence  of  William  Tallman,  and  20  feet  south  of  stone  fence 
leading  to  bam.  It  is  on  the  property  of  the  Scofield  estate.  This 
monument  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  78. 
Distant  214.30  chains  from  monument  No.  76.  On  the  west  side 
of  the  road  running  nearly  north  and  south  along  the  ridge  be- 
tween Banksville  and  Longridge,  about  150  feet  southwesterly  of 
the  residence  of  Dr.  Danbome.  It  is  on  the  property  of  William 
H.  Dobley.  This  monument  was  found  lying  on  the  ground  and 
should  be  reset. 
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MONUMENT  No.  79. 

IMfttant  260.62  lohaing  from  monument  No.  76.  On  the  north 
side  of  a  highway  running  nearly  parallel  with  the  line  through 
the  village  of  Bantsville,  20  feet  west  of  where  the  highway  turns 
sharply  to  the  south,  about  250  feet  easterly  of  the  residence  of 
Eugene  Pinch,  50  feet  to  the  east  of  a  monument  marking  the  cor- 
ner of  the  towns  of  Greenwich  and  Stamford,  in  Connecticut.  It 
is  on  the  line  between  the  property  of  Edward  Burns  and  Eugene 
Finch.  This  monument  was  found  to  be  in  good  condition  in  every 
respect. 

MONUMENT  No.  80. 

Distant  287.88  chains  from  monument  No.  76.  On  the  south 
8id€  of  the  road  running  parallel  with  the  line  through  the  village 
of  Banksville  and  at  its  junction  with  road  running  north  and 
south,  iiear  the  house  of  Widow  Close,  and  opposite  the  store  of 
W.  S.  Pinch.  It  is  on  line  between  the  property  of  Widow  Close 
and  William  S.  Pinch.  This  monument  was  found  to  be  in  good 
concBtion  in  every  respect. 

MONUMENT  No.  81  — 5-MILE  MONUMENT. 
Distant  319.12  chains  from  monument  No.  76.  In  a  thick  young 
wood,  on  the  northwest  slope  of  a  hill,  there  being  swampy  ground 
about  ^50  feet  to  the  north,  and  about  200  feet  south  of  the  south 
end  of  a  stone  line  fence.  It  is  on  the  property  of  James  Bums. 
This  monument  was  found  to  be  in  good  condition  in  evei*y  respect. 

•  MONUMENT  No.  82. 
Distant  69.77  chains  from  monument  No.  81.  On  the  west  side 
of  a  road  and  80  feet  north  of  its  junction  with  road  from  the 
west,  in  front  of  the  residence  of  Samuel  Thomas.  It  is  on  the 
liue  between  the  property  of  Dr.  Taylor  and  David  Rich.  This 
monument  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  83. 
Distant  108.75  chains  from  monument  No.  81.    It  is  on  the  east 
side  of  a  road,  at  the  foot  of  a  northerly  slope.    There  is  a  knoll 
to  the  east  and  a  swamp  to  the  west  of  the  monument.    It  is  on 
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the  property  of  George  Dickinson.    Thia  monument  has  its  north 
comer  broken,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  84. 
Distant  148.1()  chains  from  monument  No.  81.  On  the  north 
side  of  a  highway,  on  level  ground  at  the  foot  of  a  westerly  slope,, 
about  200  feet  east  of  the  residence  of  William  H.  Creemer,  3  feet 
south  of  fence,  between  two  large  locust  trees.  It  is  on  the  prop- 
erty of  William  Creemer.  This  monument  has  its  north  corners 
broken,  otherwise  it  was  found  to  be  in  good  condition. 

MONUMENT  No.  85. 
Distant  243.38  chains  from  monument  No.  81.  On  the  west  side 
of  a  road  leading  from  Bedford  to  Portchester,  200  feet  north  of 
its  junction  with  another  road,  and  four  feet  east  of  fence.  It  is 
on  the  property  of  Abram  S.  Hopkins.  This  monument  was 
found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  86  — THE  DUKE'S  TREE  ANGLE. 
Distant  398.41  chains  from  monument  No.  81.  A  round  stone 
18  inches  high  and  3  feet  thick,  marked  "  G.  K.,"  as  described  in 
the  survey  of  1731,  it  lies  in  the  ground  on  the  west  side  of  the 
wagon  track  of  King  street.  This  stone  has  been  removed  20  feet 
to  the  north,  out  of  line  and  away  from  its  proper  position.  It 
should  be  replaced  below  the  level  of  the  roadway.  It  is  on  the 
line  between  the  property  of  Walter  Law  and  Peter  Biani. 

MONUMENTS  No.  87  AND  «8. 
Witness  jmonuments  to  monument  No.  86.  Originally  these 
were  set  on  a  south  66  degree  25  minute  course,  one  easterly  30 
feet  from  said  monument  and  the  other  10.7  feet  westerly  from 
said  monument.  As  the  position  of  monument  No.  86  has  been 
changed  these  monuments  no  longer  bear  the  same  relation  to  it. 

MONUMENT  No.  89. 
Distant  92.30  chains  from  monument  No.  86.    In  a  cleared  field 
175  feet  west  of  King  street  and  on  the  south  side  of  first  stone 
fence  south  of  John  Fields  bam,  and  600  feet  south  of  road,  lead- 


StA)TB  Engineer  and  Surveyor.  441 

ing  to  North  Oreenwich.    It  is  on  the  property  of  John  Fields. 
This  monument  was  found  to  be  in  good  condition. 

MONUMENT  No.  90  — 5-MILE  MONUMENT. 
Distant  172.93  chains  from  monument  No.  86.  It  is  in  a  cleared 
field  in  line  of  wire  fence,  and  284  feet  north  of  highway  leading 
from  Bedford  to  White  Plains.  It  is  on  the  property  of  Prank 
Storrs.  This  monument  leans  to  the  south,  otherwise  it  was 
found  to  be  in  good  condition. 

MONUMENT  No.  91. 
Distant  4.29  chains  from  monument  No.  90.  It  is  on  a  westerly 
slope,  on  the  north  side  of  a  highway  leading  from  Bedford  to 
Wliite  Plains,  about  215  feet  east  of  wire  fence  running  northerly. 
It  is  on  the  property  of  Frank  Storrs.  This  monument  has  its 
south  corners  broken,  otherwise  it  was  found  to  be  in  good  condi- 
tion. 

MONUMENT  No.  92. 

Distant  88.12  chains  from  monument  No.  90.  On  the  previous 
examination  this  monument  was  reported  as  being  on  the  west 
side  of  King  street,  at  the  south  corner  of  its  junction  with  a  lane 
and  projecting  li  foot  above  ground.  It  is  now  182  feet  north  of 
the  south  cornefr  of  lane  on  the  west  side  of  King  street,  in  the 
driveway  leading  into  the  barns  attached  to  the  farmhouse  of 
John  H.  Schultz,  and  projects  out  of  the  ground  38  inches.  It  is 
on  the  property  of  John  H.  Schultz.  This  monument  has  evi- 
dently been  removed. 

MONUMENT  No.  93. 
Distant  144.66  chains  from  monument  No.  90.  On  the  east  side 
of  Eng  street,  about  125  feet  southwest  of  Mark  Mead's  dwelling, 
W  feet  southeast  of  George  Pierson's  dwelling,  and  2  feet  west  of 
fence.  It  is  on  the  property  of  Mark  Mead.  This  monument  was 
found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  94. 
Distant  183.73  chains  from  monument  No.  90.    On  the  north  side 
of  a  road  leading  to  WTiite  Plains,  about  150  feet  east  of  King 
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street  and  4  feet  south  of  large  elm  tree.  It  is  on- the  property  of 
James  McClenahan.  This  monument  was  found  to  be  in  good  con- 
dition in  every  respect. 

MONUMENT  No.  95. 

Distant  234.78  chains  from  monument  No.  90.    In  the  report  of 
the  last  examination  this  monument  was  described  as  being  on  the 

I 

east  side  of  King  street,  in  front  of  the  site  of  the  old  William  An- 
derson house.  It  is  now  lying  on  the  west  side  of  the  road,  about 
opposite  the  point  it  originally  occupied.  This  monument  should 
he  reset  in  its  proper  place.  It  is  on  line  between  the  property  of 
William  Smelling  and  James  Pine. 

MONUMENT  No.  96. 

Distant  14.37  chains  from  monument  No.  95.    On  the  east  side 

of  King  street,  80  feet  north  of  its  intersection  with  Ridge  street,  12 

feet  west  of  fence  and  about  150  feet  northerly  of  Methodist  church. 

It  is  on  line  between  the  property  of  Robert  T.  Merritt  and  SuUiyan 

M.  Pine.   Thismonument  was  found  to  be  in  good  condition  in  every 

respect. 

MONUMENT  No.  97. 

Distant  53.39  chains  from  monument  No.  95.    On  the  east  side  of 

King  street,  close  to  stone  wall^  and  about  the  point  where  the 

street  leaves  the  line  and  bears  westerly  from  it,  and  about  450  feet 

northerly  from  the  residence  of  Abram  Whiteman.   It  is  on  the  line 

between  the  property  of  John  Haight  and  William  Ryan.    Thia 

moilument  was  found  to  be  in  good  condition  in  every  respect. 

MONUMENT  No.  98. 
Distant  93.83  chains  from  monument  No.  95.  This  monument 
oriffinally  stood  on  the  northeast  slope  of  a  high  ridge,  lying  west- 
erly from  the  screw  factory  on  the  Byram  river,  on  the  property  of 
William  Ward,  Jr.  This  stone  was  removed  by  Ward  to  make 
room  for  an  addition  to  his  residence,  and  can  not  now  be  found. 
About  300  feet  north  of  Ward's  residence,  and  60  feet  east  of  drive- 
way leading  thereto,  on  the  south  side  of  main  highway,  a  granite 
monument  6x6,  and  projecting  15  inches  out  of  ground,  was  found. 


State  Engineer  and  Surveyor. 


445 


We  were  not  able  to  ascertain  who  set  this  monument^  and  in  the 
absence  of  an  instrumental  flurvey  can  not  tell  whether  it  is  on  the 
line.    This  should  be  determined. 

MONUMENT  No.  99  —  THE  GREAT  STONE  AT  THE  WADING 

PLACE. 
Distant  173.07  chains  from  monument  No.  95.  This  is  a  cropping 
of  pock  at  the  northeast  end  of  the  stone  highway  bridge,  across 
Bypam  river,  on  the  «tage  road  leading  northerly  from  Portchester. 
A  copper  bolt  formerly  stood  on  the  highest  point  of  this  stone,  but 
is  now  gone.  The  hole  in  Which  it  stood  can  still  be  seen.  The 
bolt  should  be  replaced. 

MONUMENT  No.  100. 
Distant  12.60  chains  from  monument  No.  99.    A  large  rock  in 
the  middle  of  Byram  river;  originally  a  copper  bolt  was  fixed  on  its. 
highest  point,  but  is  now  gone.    The  hole  in  which  the  bolt  stood 
is  still  plainly  visible.    The  bolt  should  be  replaced. 
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Albany,  N.  Y.,  October  1, 1896. 
Eon.  Campbbll  W.  Adams,  State  Engineer  and  Surveyor: 

Sir. —  I  have  'the  honor  to  submit  ta  you  my  annual  report  as 
diTision  engineer,  eastern  division  of  the  New  York  State  canals 
for  tbe  flsoal  year  ending  September  30, 1896. 

Tbe  mileage  of  oanals,  feeders  and  river  improvements  on  the 
eastern  division  is  as  follows: 

NAVIGABLE. 

UUes. 

Erie  canal  from  Albany  basin  to  east  line  of  Oneida 

county 106.243 

Port  Schulyer  and  West  Troy  iside-cuts 360 

Albany  basin 770 

Oiamplain  canal,  including  Waterford  side-cut,  Cohoes 

and  Saratoga  dams 66.000 

PoEd  above  Troy  dam 3.000 

Glens  Palls  feeder  and  pond 12.000 

Total 188.363 

FEEDERS  NOT  NAVIGABLE. 

Mohawk  river  at  Bexford's  flats .39 

Mohawk  river  at  Rocky  rift 3.92 

Mohawk  river  at  Little  Falls .19 

Sehoharie  creek .63 


Total B.18 
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The  traffic  on  the  canals  this  season  has  ^hown  a  marked  increase 
over  the  year  previous.  Navigation  has  been  maintained  with  but 
few  interruptions,  the  most  serious  of  which  was  caused  by  a  break 

m 

in  Iflie  towing-path  bank  near  Rotterdam  junction,  between  locks 
•Nos.  24  and  25,  on  the  night  of  July  23d.  The  break  occurred 
during  a  heavy  thunder  storm  in  that  vicinity  which  raised  the 
■water  in  the  canal  sufficiently  to  overflow  the  low  embankment 
at  that  point,  which  eoon  washed  an  opening  about  seventy-five 
feet  wide  down  to  canal  bottom.  Work  of  repairing  was  imme- 
diately commenced,  and  navigation  was  resumed  on  tJhe  morning 
of  the  26th ;  total  delay,  three  day«.  Several  serious  leaks  have 
occurred' which  were  repaired  before  much,  damage  wa-s  done;  in 
most  oases  without  drawing  off  the  water.  The  condition,  of  tihe 
^^anals  are  about  as  stated  in  my  previous  reports.  The  banks  in 
many  places  are  only  a  few  inches  above  water  surface.  Where 
•wooden  docking  is  used  it  is  old  and  decayed,  and  afford<s  very 
iittle  protection  to  the  banks.  A  large  portion  of  the  vertical 
and>lope  walls  needs  relaying.  The  aqueducts  (excepting  the  lower 
iand  upper  Mohawks  and  Schoharie  creek  aqueducts)  are  in  a  more 
or  less  dilapidated  condition.  The  same  is  true  of  the  waste- weirs 
!and  several  culverts.  I  will  not  refer  to  them  in  detail  nor  make 
any  recommendations  for  repairs,  except  such  temporary  repairs  and 
reinforcements  as  may  be  necessary  to  keep  them  from  any  further 
deterioration  until  they  can  be  reached  through  the  work  of  im- 
proving and  deepening  the  canals,  as  authorized  by  ehapten  79, 
Laws  of  1895,  plans  for  which  have  already  been  submitted  to  you. 
*rhe  plans  involve  some  alterations  in  most  of  the  structures  to 
conform  to  the  increased  depth  of  prism,  and  also  includes  relaying 
walls  and  raising  and  strengthening  the  banks  where  required. 

Some  trouble  was  experienced  during  the  early  part  of  the  month 
'of  July  on  account  of  low  water,  particularly  between  the  Scbo- 
harie  creek  and  Rexford  flats  feeders.  The  Schoharie  creek  dam 
leaks  badly,  so  that  during  dry  weather  almost  the  entire  flow  of 
the  stream  passes  through  it.  The  canal^  therefore,  receives  very 
little  water  between  the  Rexford  flats  and  Rocky  rift  feeders,  a 
distance  of  fifty  miles.  By  careful  management  of  the  water,  the 
delays  to  the  boats  were  of  short  duration,  and  copious  rains  during 
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the  latter  part  of  the  month  and  the  first  of  August  raised  the 
streams  so  that  no  difficulty  'has  occurred  since.  Plans  have  been 
prepared  for  repairing  the  Schoharie  Creek  dam  by  putting  on  a 
mew  deck  and  apron  and  filling  above  the  dam  with  gravel;  but 
i  doubt  if  any  permanent  improvement  can  be  made  to  this  struc- 
jture,  owing  to  its  original  faulty  construction.  It  is  only  expected 
that  th^  repairs  will  make  the  structure  of  some  service  until  a 
new  one  can  be  built. 

I  would  suggest  that  investigations  be  made  as  soon  as  practi- 
cable to  ascertain  what  increase  can  be  made  to  the  water  supply 
•to  the  Erie  canal  on  this  division,  either  by  the  addition  of  new 
)feeders  or  the  construction  of  storage  reservoirs  to  regulate  the 
flow  of  the  present  ones.  With  a  supply  barely  sufficient 
ioT  the  canal  as  now  constructed,  it  will  certainly  be  inadequstte 
for  the  enlarged  prism. 

This  department  has  been  engaged  during  the  past  year  in  pre- 
paring plan^  for  and  superintending  the  construction  of  work  au- 
thorized by  the  Legislature  in  the  extraordinary  repairs  to  the 
Icanals  and  elsewihere  about  the  State,  as  will  appear  in  the  accom- 
panying tables.  In  preparing  plans,  at  the  request  of  the  Superin- 
tendent of  Public  Workfi,  for  repairing  structures  and  various 
•other  work  incident  to  the  maintenance  of  the  canals;  also  in  mak- 
ing surveys  and  maps  to  be  used  in  defense  of  actions  for  damages 
"brought  against  the  State  before  the  Board  of  Claims.  Our  prin- 
cipal efforts,  however,  have  been  directed  in  making  the  surveys 
and  preparing  the  planfe  for  deepening  the  Erie  canal  to  a  depth 
of  nine  feet,  and  the  Champlain  canal  to  a  depth  of  seven  feet,  in 
accordance  with  the  law  known  as  chapter  79,  Laws  of  1805. 

For  the  purpose  of  carrying  on  the  work  expeditiously,  the  Erie 
canal  was  divided  into  six  sections,  averaging  eighteen  miles  each, 
and  the  Champlain  canal  into  three  sections  of  twenty-tw^o  miles 
each.  On  the  12th  of  January  you  appointed  from  the  Civil  Service 
lists,  and  assigned  to  this  division,  seven  assistant  engineers,  ten 
levelers,  nineteen  rodmen  and  thirty  chainmen.  These  men,  with 
those  who  could  be  ©pared  from  the  regular  official  force,  were  di- 
vided into  nine  parties  with, 
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Mr.  Dorlon  Clark,  leveler,  in  charge  of  sectioa  No.  1,  Erie  canal. 

Mr.  W.  L.  Law'ton,  assistant  engineer,  in  charge  of  section  No.  2, 
Erie  canal. 

Mr.  L.  B.  Sebring,  leveler,  in  charge  of  section  No.  3,  Erie  canal. 

Mr.  F.  A.  Bagg,  assistant  engineer,  in  charge  of  section  No.  4, 
£h*ie  canal. 

Mr.  0.  W.  Turnbull,  assistant  engineer,  in  charge  of  section  No.  5, 
Erie  canal. 

Mr.  M.  H.  Banney,  assistant  engineer,  in  charge  of  section  No.  6, 
Erie  canal. 

Mr.  John  Q.  Tait,  assistant  engineer,  in  charge  of  section  No.  1, 
Ohamplain  canal. 

Mr.  Monroe  Warner,  assistant  engineer,  in  charge  of  section  No. 

2,  Champlain  canal. 

Mr.  M.  P.  Quintana,  assistant  engineer,  in  charge  of  section  No. 

3,  Champlain  canal. 

The  parties  immediately  commenced  work  in  establishing  base 
lines  and  benches  and  taking  cross-sections  at  intervals  of  one 
hundred  feet  or  less,  if  the  case  required.  The  surveys  also  in- 
cluded data  for  a  new  set  of  canal  maps,  as  there  has  been  many 
changes  in  Ijhe  canals  since  the  enlargement  which  are  not  re- 
corded on  the  maps  now  in  use.  Owing  to  the  severe  cold  weather 
progress  was  rather  slow,  and  it  was  found  necessary  to  appoint 
some  laborers  for  each  corps  to  assist  in  removing  snow  and  ice 
so  that  the  cross-sections  could  be  taken.  The  work  was  all  com- 
pleted, however,  before  the  opening  of  navigation. 

The  law  provided  that  the  deepening  of  the  prism  migh.t  be  done 
by  raising  or  lowering  or  raising  and  lowering.  The  problem  was 
found  to  be  much  more  intricate  than  at  first  anticipated.  To  de- 
cide in  what  manner  a  level  should  be  deepened  involved  the  ques- 
tion of  cost  of  changing  structures  to  conform  to  the  new  con- 
ditions. The  obstruction  of  streams,  the  clhange  of  grade  of  rail- 
roads, streets  and  highways  crossing  the  canals,  the  damages  to 
private  property,  the  relative  cost  and  quantity  of  materials  at 
different  locations,  etc.,  all  of  which  have  been  carefully  considered, 
and  I  believe  the  plans  as  submitted  to  you  represent  the  most  eco- 
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nomical  manner  of  doing  the  work  well.  Of  course,  they  might 
be  greatly  improved,  but  we  »have  endeavored  to  make  the  work  fit 
the  appropriation,  and  liave  been  compelled  to  make  it  severely 
plain,  but,  I  trust,  substantial. 

Letting  plans  have  been  prepared  for  the  following  contracts  for 
work  to  be  done  th.e  coming  winter: 

rV)iiH««».  Y^^»4^i^,,  Dietaoce      Estimated 

Oontracto.  Location  jUl^  Coat. 

No.  1.  Prom  lock  18  to  lock  19,  Erie  canal 8.86  |196,106 

No.  2.  From  lock  20  to  lock  21,  Erie  canal 3.32  57,688 

No.  3.  From  lock  27  to  lock  28,  Erie  canal 5.21  75,028 

No.  4.  Prom  lock  28  to  lock  29,  Erie  canal 1.97  33,251 

No.  5.  Prom  lock  32  to  lock  33,  Erie  canal 5.11  90,532 

No.  6.  Prom  lock  33  to  lock  34,  Erie  canal 2.57  45,080 

No.  7.  Prom  lock  42  to  lock  44,  Erie  canal 2.96  129,264 

No.  8.  Prom  Waterford  fiide-«cut  to  lock  No.  5, 

Ohamplain  canal 1.30  66,270 

No.  9.  Prom  lock  6  to  look  7,  Ohamplain  canal . .  3.00  98,300 

No.  10.  Prom  lock  15  to  lock  16,  Ohamplain  canal .  11.75  245,188 

No.  12.  Prom  lock  22  to  bridge  157,  Erie  canal . . .  3.29  87,740 

No.  13.  Prom  lock  44  to  lock  45,  Erie  canal 1.24  41,860 


Contract  No.  11,  which  is  to  be  partly  paid  for  from  an  appropria- 
tion under  dhapter  320,  Laws  of  1895,  and  the  balance  to  be  paid 
^wm  chapter  79,  Laws  of  1895,  consists  of  lengthening  locks  21  and 
22,  Erie  canal,  and  improving  the  prism  between  said  locks. 

EXTRAORDINARY  REPAIRS. 

Ohapter  105,  Laws  of  1895. 

Tliis  act  appropriated  f  12,000  for  building  a  vertical  wall  along 
^  berme  bank  of  the  Ohamplain  canal  through  the  village  of 
Schnylerville.  The  contract  was  let  to  Messrs.  Ounningham  & 
Sontj,  August  19, 1895.    The  work  wae  completed  May  1, 1896. 

Ohapter  141,  Laws  of  1895. 

This  act  appropriated  $4^000  for  building  a  new  iron  bridge  over 
^  Erie  canal  at  High  street  in  tbe  city  of  Oohoes  in  place  of  the 
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old  cast-iron  structure,  which  was  unsafe  and  had  been  condemiied. 
The  contract  was  let  to  the  Groton  Bridge  Company,  April  13, 1895. 
The  bridge  was  completed  February,  1896. 

Chapter  176,  Laws  of  1895. 

This  act  appropriated  ?2,000  for  lengitlhening  both  ends  of  the 
culvert  on  Saratoga  street  in  the  village  of  Waterford.  This  cul- 
vert spans  a  email  stream  known  as  Cemetery  €reek,  which  crosses 
the  street  and  empties  into  the  Champlain  canal.  The  canal  forms 
a  basin  or  cove  along  the  street  at  this  place  for  a  distance  of  five 
or  six  hundred  feet,  which  narrows  the  street  down  to  width  of 
thirty  feet,  and  as  a  portion  of  it  was  occupied  by  a  street  railway, 
it  made  an  exceedingly  dangerous  driveway.  The  culvert  is  now 
fifty-eight  feet  long  and  the  basin  has  been  filled  in  to  make  the 
street  of  a  corresponding  width.  The  above  appropriation  was 
only  sufficient  to  build  the  necessary  masonry,  and  a  further  appro- 
priation of  $2,000  was  granted  under  chapter  215,  Laws  of  1896, 
for  the  filling.  The  contract  for  lengthening  the  culvert  was  let 
to  Ira  Parker,  August  26, 1895,  and  was  completed  May,  1896.  The 
work  under  the  second  appropriation  was  done  under  the  direction 
of  the  Superintendent  of  Public  Works. 

Chapter  284,  Laws  of  1895. 

This  act  appropriated  $8,000  for  building  a  vertical  wall  along 
the  berme  side  of  the  Glens  Falls  feeder  between  Maple  and  Pearl 
streets  in  the  village  of  Sandy  Hill.  The  contract  was  let  to  W.  J. 
Dempsey,  October  9, 1895,  and  was  completed  May  1, 1896. 

Chapter  286,  Laws  of  1895. 

This  act  appropriated  $10,000  for  extending  tihe  heavy  retaining 
wall  at  the  guard  lock  on  the  Glens  Falls  feeder  and  such  other 
repairs  to  the  feeder  ae  may  be  necessary.  Five  years  ago  a  heavy 
retaining  wall  was  buiit  from  the  guard  lock  along  the  berme  side 
of  the  feeder  for  a  distance  of  one  hundred  and  twenty-five  feet. 
Beyond  this  was  an  old  wall  of  poor  construction  which  leaked 
badly  and  was  not  considered  safe  to  withstand  tihe  pressure  of 
water  against  it,  and  was  a  menace  to  valuable  property.    Plans 
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were  prepared  to  extend  the  rotaining  wall  one  hundred  and  fifteen 
feet  and  for  building  three  hundred  feet  of  vertical  wall  to  replace 
the  old  wooden  docking  below  this  point;  aleo  for  building  a  steel 
bridge  and  iberme  abutment  at  Maple  street  in  the  village  of  Sandy 
Hill.  The  contract  w^as  let  to  Jeremiah  Adams,  October  9,  1895, 
and  the  walls  were  completed  May  1,  1896.  An  additional  appro- 
priation of  f  1,500  was  granted  under  chapter  796,  Laws  of  1896, 
for  completing  the  approaches  to  the  Maple  street  bridge,  the  work 
to  be  done  in  conjunction  with  the  above.  A  supplementary  con- 
tract was  made  with  Mr.  Adams  for  this  work,  dated  September 
10, 1896.    The  work  is  now  under  way. 

Chapter  320,  Laws  of  1895. 

This  act  appropriated  |77,500  for  lengthening  locks  21  and  22, 
Erie  canal.  Aa  stated  in  my  last  report,  plans  were  prepared  for 
this  work,  but  it  was  not  advertised,  as  the  estimated  cost  exceeded 
the  appropriation.  The  Canal  Board  have  since  authorized  that 
the  work  be  done  in  connection  with  the  general  improvement, 
under  chapter  79,  Laws  of  1895,  and  that  the  deficiency  be  paid 
from  that  fund.  The  contract  was  let  to  Chambers  &  Casey,  Sep- 
tember 10, 1896. 

Chapter  492,  Laws  of  1895. 

This  act  appropriated  $2,000  for  rebuilding  the  sidewalks  at  the 
State  street  bridge  in  fhe  city  of  Schenectady.  The  old  sidewalks 
had  previously  been  condemned.  The  contract  was  let  to  the  Ro- 
chester Bridge  and  Iron  Works,  November  16,  1895,  and  the  work 
was  finished -during  the  following  winter. 

Chapter  680,  Laws  of  1896. 

This  act  appropriated  ?8,000  for  building  an  iron  bridge  and 
towing-path  abutment  at  German  street  in  the  city  of  Little  Falls. 
The  contract  was  let  to  the  Rochester  Bridge  and  Iron  Works,  No- 
vember 10,  1896,  but  owing  to  the  contemplated  improvements  to 
the  canals,  whidh  will  probably  involve  some  change  in  the  align- 
ment of  the  prism  at  this  point,  the  work  of  erecting  the  bridge 
has  been  deferred. 
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Chapter  838,  Laws  of  1895. 

Hd'S  act  appropriated  f  16,000  for  building  a  sea-wall  along  the 
oldi  State  road  (between  Bast  Marion  and  Orient,  in  the  county  of 
Suffolk,  to  protect  the  highway  fipom  the  encroadhment  of  the  &ea. 
The  contract  was  awarded  to  P.  J.  Brummelkamp,  August  30, 1895, 
and  the  work  was  completed'  the  following  December.  Chapter 
&50,  Laws  of  1896,  appropriated  $1,000  in  addition  to  the  balance 
of  the  fund's  left  on  the  above  contract  for  placing  a  coping  on 
aaid  wall.  James  J.  Dwyer  received  the  contract  for  this  work, 
August  18,  1896.  The  coping  is  to  be  of  concrete  made  with  sea 
gravel  and  Portland  cement. 

Chapter  932,  Laws  of  1895. 

This  act  appropriated  J12,800  for  work  on  the  Shinnecock  and 
Peeonic  canal,  and  f5,200  for  dredging  a  channel  from  Shin- 
necock  »bay  to  the  ocean.  Shinnecock  bay  is  a  shallow  sheet 
of  water  about  twenty  square  miles  in  area.  It  is  sepa- 
rated from  the  ocean  by  a  strip  of  land  from  one  to 
two  thousand  feet  wide.  This  land  is  '  low  and  flat,  be- 
ing only  three  or  four  feet  aibove  mean  high  tide,  except- 
ing at  the  bea<^h,  where, the  dunes  rise  to  an  elevation  of  twenty 
to  thirty  feet  above  sea  level.  The  object  tb  be  obtained  is  to  open 
an  inlet  from  the  ocean  off  suflBcient  capacity  to  permit  a  free  cir- 
culation of  the  waters  of  the  ocean  into  the  bay.  The  latter  has 
now  (become  stagnant,  and  in  warm  weather  emits  a  disagreeable 
odor  which,  is  detrimental  to  lihe  health,  of  the  many  persons  whose 
homes  are  in  that  vicinity;  also  to  restore  the  fishing,  oyster  and 
clam  industries  for  which  Shinnecock  bay  was  famous  before 
the  old  inlet  closed.  The  problem  is  one  in  which  the  element 
of  chance  largely  figures.  The  theory  on  which  it  is  being  worked 
is  to  raise  the  surface  of  the  water  in  the  hay  three  feet  above  its 
normal  level,  and  at  a  favorable  condition  of  the  ocean  tides  (which 
are  sometimes  two  feet  below  mean  low  tide)  to  cut  an  opening 
through  the  dunes  to  let  the  water  rush  out  of  the  bay,  .which  would 
then  be  acting  under  a  head  of  'five  feet,  and  is  expected  to  cut  a 
ehannel  from  ten  to  twenty  rods  wide  and  from  ten  to  fifteen  feet 
deep.    At  the  place  selected  for  the  inlet  a  channel  thirty  feet 
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wide  at  bottom  and  six  feet  deep  has  'been  dredged  from  the  bay 
to  the  foot  of  (the  dunes,  about  three  hundred  feet  from  the  ocean. 
For  the  purpose  otf  raising  the  water  in  the  bay  a  set  O'f  automatic 
tide  gates  lias  been  placed  in  the  canal  leading  from  Peconic  Bay 
into  Shinnecock  bay.  The  tide  in  this  canal  ordinarily  rises  and 
falls  about  two  (feet,  and  in  severe  northeast  storms  it  rises  four  to 
five  feet.  The  gates  oi)en  toward  Shinnecock,  permitting  a  free  flow 
of  water  when  the  current  is  in  that  direction,  and  are  closed  by 
lie  action  oif  the  current  as  soon  as  the  tide  turns.  They  have 
been  tested  and  worked  very  satistfactorily.  The  work  has  all  been 
done  in  a  substantial  manner  and  everything  indicates  favorable 
results.  The  inlet  will  not  be  cut  until  midwinter,  wihen  the  o<;ean 
tides  are  usually  at  the  lowest  stages.  The  contract  for  the  above 
work  was  awarded  to  P.  J.  Brummelkamp,  October  23,  1895,  An 
additional  appropriation  of  $5,000  was  granted  under  chapter  950, 
Laws  of  1896,  for  some  extra  dredging  at  the  inlet  which  was  not 
provided  for  in  the  previous  appropriation,  and  also  for  dredging 
out  a  portion  of  the  canal  which  had  become  badly  choked  up  with 
deposits  of  sand.  A  supplementary  contract  was  made  with  Mr. 
Brummelkamp  for  this  work. 

Chapter  9G3,  Laws  of  1895. 

This  act  appropriates  |15,000  for  dredging  the  Albany  basin 
to  a  dejyth  not  exceeding  ten  feet.  A  survey  of  the  basin  showed 
76,000  onbic  yards  of  material  to  be  removed  to  olbtain  the  required' 
depth.  Bids  were  received  for  dredging  50,400  cubic  yards.  As 
tie  contract  was  let  at  a  price  considerably  below  the  estimated 
cost,  the  work  was  continued  until  stopped  by  cold  weather.  The 
total  amount  dredged  was  64,565  cubic  yards.  There  is  still  a  small 
balance  of  IMsf  und  left,  and  I  would  recommend  that  an  additional 
appropriation  be  granted,  suflScient  to  complete  the  work.  The 
contract  was  awarded  to  P.  J.  Myers  &  Son,  August  26,  1895. 

Chapter  1009,  Laws  of  1895. 

This  act  appropria/ted  |3,840.50  for  rebuilding  the  center  pier 
and  repairing  the  drawnbridge  over  Wappdnger's  creek,  in  the  vil- 
lage of  New  Hamburgh.  The  contract  was  awarded  to  Frank 
Pidgeon,  October  9, 1895,  and  was  completed  January,  1896 
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Chapter  254,  La  we  of  1896. 

This  aot  appropriated  $4,000  for  building  a  new  steel  bridge  over 
the  Champlain  canal  at  Bullard's  farm,  near  the  village  of  Schuy- 
lerville.  The  contract  was  let  to  Cunningham  &  Mon«ty,  June  10, 
1896.  The  work  is  all  completed,  excepting  some  vertical  wall  in 
the  prism  to  protect  the  berme  approach. 

Chapter  364,  Laws  of  1896. 

This  act  appropriated  f5,000  for  building  a  culvert  at  Second 
street,  in  the  village  of  Waterford,  over  the  stream  that  flows  from 
the  weigh  lock  to  the  Hudson  river,  and  also  for  some  vertical  wall 
along  the  banks  of  said  stream.  The  contract  was  let  to  Michael 
Bennett,  September  25, 1896. 

Chapter  320,  Laws  of  1896. 

This  act  appropriated  flO,000  for  continuing  the  surveys  of  the 
upper  Hudson  river  valley.  By  an  agreement  with  the  Director 
of  the  U.  S.  Geological  Survey,  one-half  of  the  above  appropriation 
was  to  be  used  for  completing  the  topographical  survey  of  this 
part  of  the  State,  said  director  agreeing,  on  the  part  of  the  United 
States,  to  expend  an  equal  amount  upon  the  work,  the  topog«iphical 
surveys  to  be  made  under  the  direction  of  the  U.  S.  Geological 
Survey.  The  remaining  $5,000  was  to  be  expended  in  making  eur- 
yeyi  to  locate  particular  sites  for  dams,  establishing  the  lines  of  flow 
for  securing  the  full  storage  available  at  the  various  reservoir  sites. 
This  work  is  in  charge  of  Mr.  George  W.  Rafter. 

Chapter  480,  Laws  of  1896. 

This  act  appropriated  J10,000  to  co-operate  with  the  U.  S.  Geo- 
logical Survey  in  making  a  topographical  survey  and  map  of  this 
State,  the  Director  of  the  U.  S.  Geological  Survey  to  expend  an 
equal  amount  on  the  part  of  the  United  States  upon  said  survey. 
The  work  is  in  charge  of  the  Director  of  the  U.  S.  Geological  Survey^. 

Chapter  947,  Laws  of  1896. 

This  act  appropriated  fl25,000  for  the  eastern  division  to  be 
expended  in  rebuilding  or  repairing  structures  and  other  essential 
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work  not  included  under  ordinary  repairs.  It  has  been  customary 
to  grant  special  appropriations  for  thifi  class  of  work,  which  were 
usually  either  excessive  or  insufficient  for  the  particular  piece  of 
work  intended,  and  as  the  funds  could  be  used  only  for  the  purposes 
designated  in  the  act,  it  resulted*  in  leaving  some  jobs  incomplete 
or  imperfectly  done,  while  a  surplus  remained  on  othera.  The 
present  method' has  proved  to  be  very  desiralxle  and  mudh  necessary 
work  is  being  done. 

As  mentioned  in  my  last  report,  the  channels  o(f  nearly  all  of 
the  creeks  crossing  under  the  Erie  canal  on  this  division  are  filled 
with  debris,  causing  the  water  to  overflow  the  adjacent  lands^  re- 
sulting in  numerous  claims  for  damages,  and  the  deposits  under- 
neath ttie  aqueducts  and  culverts  have  redu»ced  the  waterways 
to  such  an  extent  as  to  seriously  endanger  the  structures  in  case 
of  heavy  rains.    Surveys  and  estimates  have  been  made  for  re- 

• 

storing  the  channels  and  cleaning  out  ditches  to  insure  proper 
drainage.  This  work  is  now  being  done  by  the  Superintendent 
of  PuJblic  Works.  L^ck  No.  9  on  the  Ohamplain  canal  is  to  be 
rebuilt  from  this  fund.  This  structure  has  been  in  bad  condition 
for  some  years  past.  The  masonry  is  of  poor  construction.  Ap- 
parently there  is  no  bond  between  the  face  stones  and  backing 
and  the  walls  have  bulged  in  toward  the  dhamber.  The  face  of 
the  walls  were  cut  back  from  two  to  five  inches  before  the  opening 
of  navigation  last  season  and  the  operation  had  to  be  repeated 
last  spring.  When  the  water  was  let  into  the  canal  some  of  the 
stones  were  forced  out  of  the  wall  on  the  benne  side  of  the 
lock  and  fell  into  the  chamber.  They  were  replaced  and  fastened 
with,  wooden  wedges.  By  careful  management  the  lock  has  been 
kept  in  working  order  up  to  the  present  time,  though  it  has  been 
a  constant  menace  to  navigation  on  this  canal.  The  contract  for 
rebuilding  this  lock  was  let  to  J.  J.  Cunningham, -September  26, 
1896. 

Plans  have  also  been  prepared  for  repairing  the  Schoharie  creek 
dam  and  bulkhead  and  the  Cohoes  dam,  which  was  considerably 
damaged'  by  ice  during  the  spring  freshet.  Several  other  dilapi- 
dated structures  will  be  rebuilt  from  this  fund  during  the  coming 
winter. 
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The  acoompanying  tables  sbow  the  contraicts  completed  and  final 
aecount^  rendered  during  the  year,  and  the  contracts  pending 
Septemtxer  30,  1896 ;  al»o  the  expenses  of  this  diyision,  the  names 
of  persons  employed,  lime  of  ^rvlce  and  compensation  of  each. 

During  the  pa^  year  this  department  has  been  under  the  direc- 
tion of  the  undersigned  as  division  engineer,  Mr,  A.  J.  Himes 
as  resident  engineer,  Mr.  T.  C.  Leutze  as  first  assistant  en- 
gineer for  the  Erie  canal  and  Mr.  John  R.  Kaley  first 
assistant  engineer  for  the  Champlain  canal.  In  addition  to 
the  regular  work  pertaining  to  this  office,  Mr.  Leutze  has  been  em- 
ployed' a  considerable  portion  of  the  time  in  making  surveys  and 
maps  for  the  Attorney-General  to  be  used  in  defense  of  actions  for 
damages  brought  before  the  Board  of  Claims.  Mr.  Kaley  has  had 
supervision  of  the  work  at  quarantine  station  in  the  enlargement 
of  HofBman  island. 

Bespectf  uHy  submitted, 

DEWITT  0.  SMITH, 

Divmon  Engineer. 
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Oeologi<ial  s^irvey,  New  York  state. 

Chapter  480,  Latot  of  1896. 


NAME. 


J.  H.  Jennings .... 

Frank  Sutton 

£.  B.Clark 

G.  C.  BasBett 

A.  M  Walker 

Nat.  6.  Van  Doran 

J.H.  Wheat 

M  M.  Crane 

C.  P.  DeWitt 

B.  A.  Andrews.... 
Osborne  Honse 
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APPENDIX  V. 


REPORT 


OF  THE 


DIVISION    ENGINEER 


OF  THE 


MIDDLE    DIVISION 


FOR  THE 


Year  Ending  September  30,  1896 


REPORT 


Division  Enginbbr's  Officb, 

Sybacusb,  N.  Y.y  September  30,  1896. 

Hon.  Campbbll  W.  Adams,  State  Engineer  and  Surveyor^  Albany, 
N.  T.: 

Dear  Sir. —  I  have  the  honor  to  sabmit  the  following  report  con- 
ceming  the  operations  oif  the  engineering  department  on  the  mid- 
dle division^  New  York  State  canals,  during  the  fiscal  year  ending 
September  30,  1896: 

The  engineering  force  on  the  middle  division  consists,  on  the 
30th  day  of  Septemiber,  of  W.  H.  H.  Gere,  division  engineer;  Geo. 
A.  Morris,  resident  engineer;  A.  C.  Driscoll,  first  assistant  engi- 
neer;   7  assistant  engineers,  15  levelers,  9  rodmen,  23  chainmen,  * 
7  laborers  and  1  draught^^man. 

From  the  'beginning  of  the  ifi'scal  year  until  January  13'th,  when  the 
improvement  work  was  commenced,  the  force  employed^  was  limited 
to  the  actual  necessity  to  care  for  the  work  contracted  to  be  done 
nnder  ^special  acts  of  the  Legislature,  assisting  the  Superintendent 
of  Puiblic  Works  whenever  called  upon  in  any  and  all  matters  of 
ordinary  and  extraordinary  repairs  upon  the  divisflon.  To  enu- 
merate in  detail  the  daily  calls  for  plans,  bills  of  timber  and  iron, 
surveys  and  estimates  for  ditches,  cleaning  feeders,  repairs  to 
locks,  dams  and<  other  structures  would  require  too  much  space 
to  justify  its  embodiment  in  this  report.  The  division  and  resi- 
dent engineers  have  always  endeavored  to  be  prompt  in  carrying 
orders  into  execution,  and  I  am  happy  to  be  able  to  attest  to  the 
faithful  and  efficient  servi'ce  of  subordinate  employees. 

The  only  case  of  threatened  'break  in  the  canal  to  which  the 
engineering  department  has  been  called  occurred  at  culvert  No. 
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80,  near  the  Wayne  county  line,  on  May  15th,  and  was  temporarily 
repaired  without  delaying  navigation  a  moment  by  -faithful  work 
for  three  days  and  nights.  This  culvert  will  need  thorough  re- 
pairs during  the  tjoming  winter,  as  will  also  -cluverlt  at  Bloody 
brook  on  the  Oswego  oanal. 

• 

IMPBOVEMENT  OP  THE  iBRIE  AND  OSWEGO  CANAL. 

Chapter  79,  Laws  oi  1895. 

In  addition  to  the  supervision  of  work  under  ordinary  and  extra- 
ordinary repairs,  on  January  13th  8  aesistant  engineers,  12  levelers, 
12  rodmen  and  20  chainmen  were  appointed  from  the  Civil  Service 
eligible  list  and  ordered  to  report  to  the  division  ei^ineer  for 
assignment  to  duty  in  connection  with  the  improvement  of  the 
Erie  and  Oswego  ^canals,  pursuant  to  act,  chapter  79,  Laws  of  1895. 

Parties  were  at  once  organized  under  George  C.  Diehl,  assistant 
engineer;  oflBlce  established  at  Utica. 

Reeves  Smith,  assistant  engineer,  at  Rome. 

Marshall  B.  Palmer,  assistant  engineer,  at  Ganastota. 

David  R.  Lee,  assistant  engineer,  at  Syracuse. 

W.  W.  Jeffers,  assistant  engineer,  at  Jordan. 

C.  E.  Raynor,  assistant  engineer,  at  Port  Byron. 

J.  C.  Wait,  assistant  engineer,  at  Syracuse,  Oswego  canal. 

H.  C.  Allen,  assistant  engineer,  at  Fulton,  Oswego  canal. 

The  first  work  undertaken  was  to  estaiblish  a  base  line  and 
benches  over  the  whole  division.  Owing  to  the  extreme  cold 
weather  progress  was  slow,  but  as  all  the  future  work  depended 
upon  the  accuracy  of  the  survey  and  benches,  the  utmost  care 
was  taken  in  doing  the  work. 

After  the  base  line  and  benches  were  satisfactorily  fi:^ed,  the 
work  of  cross^sectioning  every  hundred  feet,  or  less,  if  con- 
ditions required,  was  begun  and  continued  to  the  close.  Measure- 
ments of  structures  to  be  changed  to  fit  the  new  conditions  were 
made. 

As  the  field  work  upon  each  assistant's  section  was  completed 
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the  party  was  employed  in  the  office  plotting  cro8s-«ectionfi  and 

m 

plans  and  computing  quantities  preparatory  to  letting  the  work. 
*  In  the  effort  to  arrive  at  correct  quantities,  that  will  be  shown 
in  the  final  account,  after  the  completion  of  the  work,  innumer- 
able questions  have  arisen,  and  while  it  has  been  impossible  to 
anticipate  all  the  conditions  that  may  arise  in  the  progress  of  the 
work,  it  is  ;believed  that  in  the  aggregate  the  work  will  be  done 
within  the  estimates  unless  material  changes  in  the  plan^  be  made. 
The  work  upon  the  middle  division  has  ibeen  divided  into  forty- 
five  contracts.  For  future  referenee  I  embody  description  and 
extent  of  each  contract  herein,  as  follows: 

a 

ERIE  CANAL. 

1.  From  the  east  line  of  Oneida  county  to  a  point  100  feet  below 
lower  hollow  quoin  of  lock  No.  46,  3.33  miles. 

2.  From  a  'point  100  feet  below  lower  hollow  Jquoin  of  lock  No. 

49  to  a  point  100  feet  below  lower  hollow  quoin  of  lock  No.  50,.  4.94 
miles. 

3.  From  a  point  100  feet  west  of  upper  hollow  quoin  of  lock  No. 

50  to  100  feet  west  of  the  center  of  Camillus  road  bridge,  3.92 
miles. 

4.  From  a  point  100  feet  west  of  Camillusi  road  bridge  (113)  to 
a  x>oint  100  feet  west  of  the  center  of  Peru  road  bridge,  6.31  miles. 

5.  From  a  point  100  feet  west  of  the  -center  of  Peru  road  bridge 
to  a  point  lOO  feet  west  of  the  lower  hollow  quoin  of  lock  No.  51, 
4.68  miles. 

12.  Improving  lock  No.  46,  and  work  connected  therewith,  ex- 
tending from  a  point  100  feet  below  lower  hollow  quoin  to  a  point 
100  feet  above  upper  hollow  quoin,  .0795  miles. 

13.  Improving  lock  No.  49  and  work  connected  therewith,  ex- 
tending from  a  point  100  feet  above  upper  hollow  quoin  to  a  point 
100  feet  below  lower  hollow  quoin,  .0795  miles.  ^ 

14.  Improving  lock  No.  50  and  work  connected  therewith,  extend- 
ing ifrom  a  point  100  feet  below  lower  hollow  quoin  to  a  point  100 
feet  above  the  upper  hollow  quoin,  .0795  miles. 

32 
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17.  Bdbuilding  Canasar^ga  creek  culTert. 

18.  Prom  a  point  100  feet  above  upper  hollow  quoin  of  lock  No. 
46  to  a  point  100  feet  west  of  Omfcany  creek  aqueduct,  5.95  milea  * 

19.  From  a  point  100  ifeet  west  of  Oriskany  creek  aqueduct  to 
a  point  100  feet  west  of  Green/field's  road  bridge,  6.67  miles. 

20.  Prom  a  i)oint  100  feet  west  of  Greenfield's  road  bridge  to  a 
podnt  100  feet  .west  of  Main  street  road  ibridge  at  Kew  London^  8.45 
miles.  '  ' 

21.  Prom  a  point  100  feet  west  of  Main  street  road  'bridge  at 
New  London  to  a  x>oint  100  feet  west  of  Dnrhamville  road  bridge 
No.  63,  8.31  miles. 

22.  From  a  point  100  feet  west  of  Durh^myille  road  bridge  to  a 

m 

point  100  feet  west  of  New  Boston  road  bridge,  9.04  miles. 

23.  From  a  point  100  feet  wesrt:  of  New  Boston  road  bridge  to  a 
point  100  ifeet  wesrt  of  Kirkvilie  road  Ibrldge,  7.20  miles. 

24.  Prom  a  'point  100  feet,  west  of  Kirkvilie  road  bridge  to  a 
point  100  feet  east  of  Butternut  -creek  aqueduct,  5.86  miles. 

25.*  From  a  point  100  feet  east  of  Butternut  creek  aqueduct  to 
a  point  100  feet  east  of  the  upper  hollow  quoin  of  lock  No.  49,  5.30 
miles. 

26.  From  a  point  lOO  feet  wart  of  the  lower  hollow  quoin  of  lock 
No.  51  to  a  point  100  feet  west  of  Centerport  road  bridge,  5.56 
miles. 

27.  Prom  a  point  100  feet  west  of  Centerport  road  bridge  to  a 
point  100  feet  west  of  Crane  brook  aqueduct,  5.03  miles. 

28.  From  a  point  100  feet  west  of  Crane  brook  aqueduct  to  the 
east  line  of  Wftyne  county,  6.24  miles. 

OSWEGO  OANAjL. 

6.  Building  a  stone  apron  to  a  portion  of  Phoenix  dam  and  work 
connected  therewith. 

7.  Raising  Braddock's  dam  and  work  connected  therewith. 

8.  Raising  Minetto  dam  and  work  connected  therewith. 

9.  Raising  High  dam  and  work  connected  therewith. 

10.  Raising  Oswego  dam  and  work  connected  therewith. 
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11.  Improving  Lake  Ontario  level  from  a  jwint  100  feet  below 
lower  hollow  quoin  of  lengthened  lock  No.  18  to  a  point  in  the  bot- 
tom 'of  harbor  of  Oswego,  10  feet  below  XJ.  S.  Datum,  0.28  miles. 

15.  Bcfbuilding  and  lengthening  lock  No.  18  and  work  connected 
therewith,  extending  from  a  point  100  ieet  above  upper  hollow 
quom  to  a  point  100  feet  below  lower  hollow  quoin  of  lengthened 
lock,  .0795  miles. 

16.  From  a  point  100  feet  below  lower  hollow  quoin  of  guard  lock 
No.  3  to  a  point  100  feet  above  upper  hollow  quoin  to  lock  No.  11, 
2.51  miles.  i 

29.  From  the  junction  of  the  Oswego  with  the  Erie  canal  at 
Syracuse  to  a  point  100  feet  below  lower  hollow  quoin  of  lock  No. 
3, 1.98  miles.  ' 

* 

30.  From  a  point  100  feet  below  lower  hollow  quoin  of  lock  No. 
3  to  a  point  100  feet  above  the  upper  hollow  quoin  of  lock  No.  5 
(Mod  look),  5.42  miles. 

31.  Improving  lock  No.  5,  including  jwork  connected  therewith, 
extending  from  a  point  100  feet  above  the  upper  hollow  quoin  to  a 
point  100  feet  below  the  lower  hollow  quoin,  .0795  miles. 

32.  From  a  point  100  feet  below  the  lower  hollow  quoin  of  lock 
No.  5  to  a  point  100  feet  above  the  upper  hollow  quoin  of  guard 
lock  No.  1  at  Phoenix. 

33.  Improving  guard  lock  No.  1,  including  work  connected  there- 
with,  extending  from  a  point  100  feet  albove  the  upper  hollow 
quoin  to  a  point  100  feet  below  the  lower  hollow  quoin,  .0795  miles. 

34.  From  a  point  100  feet  ibelow  the  lower  hollow  quoin  of  guard 
lock  No.  1  to  end  of  lower  wings  of  lock  No.  7, 5.73  miles. 

35.  For  drec^inig  channel  from  end  of  lower  wings  of  lock  No. 
7  to  guard  lock  No.  3',  3.52  miles. 

36.  For  raising  towpath  from  lock  No.  7  to  guard  lock  No.  3  and 
work  connected  therewith,  3.56  miles. 

37.  For  raising  Oswego  Falls  dam  and  work  connected  there- 
with. 

38.  From  a  point  100  feet  above  the  upper  hollow  quoin  of  lock 
No.  11  to  a  point  100  feet  above  the  upper  hollow  quoin  of  lock 
No.  13,  4.90  miles. 
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SO.  Improving  and  lengthening  lock  No.  13,  including  work  con- 
nected therewith,  extending  from  a  point  100  feet  above  the  upper 
hollow  quoin  of  lock  No.  13  to  a  point  210  feet  below  the  lower 
hollow  quoin  of  the  present  lock,  .0795  miles. 

40.  From  a  point  100  feet  below  the  lower  hollow  quoin  of  the 
lengthened  lock  No.  13  to  a  point  100  feet  above  the  upper  hollow 
quoin  of  lock  No.  18,  excepting  therefrom  the  lengthening  and 
improving  of  locks  Nos.  14, 15, 16, 17  and  gua^i'd  lock  No.  5,  together 
with  the  work  connected  therewith,  4.06  miles. 

41.  Improving  and  lengthening  lock  No.  14,  and  w^ork  connected 
therewith,  extending  from  a  point  210  feet  above  the  uppef  hollow 
quoin  of  present  lock  to  a  point  100  feet  below  the  lower  holldw 
quoin,  .0795  milefi. 

42.  Improving  and  lengthening  lock  No.  15,  and  r^ork  connected 
therewith,  extending  from  a  point  100  feet  above  the  upper  hollow 
quoin  to  a  point  210  feet  below  the  lower  quoin  of  the  present  lock, 
.0795  miles.    ) 

43.  Improving  and  lengthening  lock  No.  16,  and  work  connected 
therew^ith,  extending  from  a  point  210  feet  above  the  upper  hollow 
quoin  of  the  present  lock  to  a  point  100  feet  below  the  lower  hollow 
quoin,  .0795  miles.  * 

44.  Improving  and  lengthening  guard  lock  No.  5,  and  work  con- 
nected therewith,  extending  from  a  point  210  feet  above  the  upper 
hollow  quoin  of  the  present  lock  to  a  point  100  feet  below  the  lower 
hollow  quoin,  .0795  miles. 

45.  Improving  and  lengthening  lock  No.  17,  and  work  connected 
therewith,  extending  from  a  point  210  feet  above  the  upper  hollow 
quoin  of  the  present  lock  to  a  point  100  feet  below  the  lower  hollow 
quoin,  .0795  miles. 

On  August  2()th  last,  plans  and  estimates  for  seventeen  contracts 

were  completed  and  delivered  to  the  State  Engineer  and  Surveyor. 

Plans  and  e*5tima(e>s  for  the  remaining  contracts  will  be  prejxared 

as  soon  as  possible. 

The  following  tables  have  been  compiled,  as  required  by  liaw: 
Table  No.  1,  hereto  annexed,  shows  the  names  of  the  engineers 

duly  appointed  by  the  State  Engineer  and  Surveyor,  time  employed, 
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rate  of  compehsation  and  amoant  paid  during  the  year,  with  the 
amount  of  other  misoellaneoufi  expendlituree  for  ordinary  and  ex- 
traordinary reipalrd. 

Table  No.  2  exhibits  contracts  in  force  at  the  close  of  the  fiscal 
vear,  together  with  engineer's  estimate  of  cost  of  each  piece  of 
work  and  the  amount  paid  thereon. 

Table  No.  3  exhibits  contracts  completed  and  settle(^  during  the 
fiscal  year,  with  the  engineer's  estimate,  and  the  total  cost  of  each 
piece  of  work  as  returned  in  final  account. 

Table  No.  4  exhibits  water  record  o<f  Cayuga  and  Cross  lakes 
and  Seneca  river  taken  triannually  since  1884,  in  pursuance  of 

9 

concurrent  resolutions  erf  the  Senate  and  Assembly,  passed  in  1884. 


Extraordinasy  Repairs  Done  by  Contract  Under  the  Super- 
vision of  the  Engineering  Department,  During  the  Fiscal 
Year. 

CX>KTRACTS  COMFLKTED  AND  SBTTLED. 

STONE  APRON  AT  OSWEGO  DAM. 

Chapter  572,  Laws  of  1894. 

Let  November  1,  1894,  to  J.  B.  Donnelly. 
Appropriation 1,30,000  00 

• 

Engineer's  estimate 24,185  00 

Payment  prior  to  September  80, 1895 19,907  00 

Payment  since  September  30,  1895 5,582  59 

Final  estimate 25,489  59 


Tbifi  work  has  fully  demonstrated  the  superiority  otf  cut  stone 
for  aprons  to  dams  on  the  Oswego  river. 
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BRIDGE  AND  APPROACHES  OVpRTHE  OUTLET  OP  OTI8CO 

LAKE. 

Chapter  497,  Laws  of  1895. 

Let  August  2, 1895,  to  E.  S.  Candee. 

Appropriation |8,000  00 

Engineer's  estimate 7,964  00 

Payment  pftor  to  Septemiber  30, 1895 .  * 1,105  00 

Payment  since  Septemiber  30,  1895. 5,323  15 

Final  estimate 6,428  15 

This  work  consists  of  'building  a  bridge  and  approaches  across 
the  low  ground  at  the  head  of  Otisco  lake,  some  12  feet  in  height, 
and  protecting  the  side  sloi)e«  with  stone  wall  to  prevent  washing. 

IMPROVEMENT  OP  THE  CAYUGA  AND  SENECA  CANAL 

AT  SENEOA  PALLS. 

Chapter  512,  Laws  of  1895. 

Let  August  31, 1895,  to  Willard  Johnson. 

Appropriation J20,000  00 

Engineer's  estimate 8,230  50 

Payment  prior  to  September  30, 1895 425  00 

Payment  since  September  30, 1895 9,279  05 

Pinal  estimate 9,704  05 

This  work  consists  of  removing  two  tow-i>ath  bridges,  construct- 
ing stone  arch*  culvert  and  vertical  wall  in  cement  on  the  short  level 
of  Cayuga  and  Seneca  canal  at  Seneca  Falls,  a  very  great  improve- 
ment to  the  canal,  and  saving  cost  of  maintaining  bridges. 

The  balance  of  appropriation  to  be  applied  to  other  work. 

ROAD  OVER  SPILLWAY  AT  NORTH  LAKE  RESERVOIR. 

Chapter  148,  Laws  of  1895. 

Let  August  28, 1895,  to  Michael  Bennett. 
Appropriation |25,000  00 

* 

Engineer's  estimate 3,853  50 
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Payments  prior  to  September  30, 1895 |1,411  00 

Pajmenta  since  September  30, 1895 3,829  38 

Final  estimate 5,240  38 


This  work  consits  of  erecting  bridges  over  the  spillway  at  North 
lake  reservoir,  lengthening  the  spillway  and  opening  and  improving 
the  road.  The  ibalance  of  appropriation  to  ibe  applied  to  other  work 
at  North  lake,    ' 

STATE  DITOH  AT  COWASSBLON  SWAMP. 

*       Chapter  366,  Laws  of  1895. 

Let  Augnst  29, 1895,  to  E.  S.  Gray. 

Appropriation '. f30,000  00 

Engineer's  estimate 21,350  00 

Payments  prior  to  September  30, 1895 1,360  00 

Payments  since  Septenwber  30, 1895 26,166  25 

Pinal  estimate 27,526  25 


This  work  consists  of  excavating  a  ditoh  36  feet  wide  on  bottom 
from  near  Canastota  to  Lakeport  on  shore  of  Oneida  lake,  10  miles. 

Mnch  more  rock  excavation  was  encountered  than  was  antici- 
pated at  the  time  of  preparing  the  estimate. 

JRBPAIRS  AT  OWASCO  LAKE  OUTLET. 

Chapter  99,  Laws  of  1895. 

Let  August  30,  1895,  to  J.  J.  Hallock. 

Appropriation 112,000  00 

Engineer's  estimate 12,000  09 

Payments  prior  to  September  30, 1895 442  00 

Payments  since  Septemlber  30,  1895 9,638  72 

Rnal  estimate 10,080  72 
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This  work  coneisted  of  erecting  on  the  State  dam  new  timber 
and  plank  flush  frame  and  gates,  and  a  pile  protection  upon  the 
west  side  of  the  channel  into  ithe  lake  to  prevent  sand  filling 
•channel. 

OPENING  CHANNEL  AT  WIGWAM  COVE,  LAKE  ONTARIO. 

Chapter  1009,  Laws  of  1895. 

Let  September  3,  1895,  to  John  Hannan. 

Appropriation |10,000  00 

Engineer'^  estimate 10,000  00 

Final  estimate r  .  8,541  90 


i 


This  work  was  all  done  during  this  fiscal  year,  and  consisted  of 
dredging  a  channel  60  feet  wide  on  bottom,  from  Lake  Ontario  to 
Wigwam  cove.  The  channel  can  never  be  of  advantage  to  lake 
commerce,  as  it  can  not  be  kept  open,  and  could  not  be  entered 
in  a  storm  iby  any  vessel  if  it  were  open,  without  piers  extending 
into  the  lake.  No  practical  advantage  can  be  determined  from 
further  appropriation  to  this  work. 

REBUILDING  PORTION  OF  ^COMBINED  LOCKS  39  TO  43, 

BLACK  RIVER  CANAL. 

Chapter  1030,  Laws  of  1895. 

Let  September  7,  1895,  to  Dodge  &  McGregor. 

Appropriation .^ ?45,000  00 

Engineer's  estimate 38,881  50 

Final  estimate 37,958  24 


This  work  was  all  done  during  this  fiscal  year  and  consisted  of 
rebuilding  one-half  of  the  five  combined  locks  of  cut  limestone  to 
replace  the  old  locks,  which  were  practically  useless^  being  too 
narrow  to  admit  passage  of  boats. 
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STEEL  APRON  TO  PORTION  OP  BRADDOCK'S  DAM, 

OSWEGO  CANAL. 

Chapter  572,  Laws  of  1804,  and  chapter  368,  Laws  of  1895. 

Let  Septemb^  9, 1895,  to  Hughes  Brothers. 

Appropriation ^5,000  00 

Engineer's  estimate 16,475  00 

Payments  prior  to  September  30, 1805 /  1,275  00 

Payments  since  September  30,  1895 13,749  14 

Pinal  estimate 15,024  14 

— '  ■  ■  - 

This  work  is  described!  on  page  325,  report  of  1895. 

VERTICAL  WALL  BETWEEN  TURNERi  AND  GILBERT 

STREETS,  UTICA.    ' 

Chapter  968,  Laws  of  1895. 

Let  September  17, 1895,  to  J.  J.  Dwyer. 

Appropriation flO,000  00 

Engineer's  estimate , 9,993  50 

Fmal  estimate. , 7,373  28 


ze 


VERTICAL  WALL  AT  HIGGINSVILLE. 

Chapter  299,  Laws  of  1895. 

Let  September  20, 1895,  to  Brayer,  Albaugh,  Lauer  &  Hagaman. 

Appropriation f2,500  00 

Engineer's  estimate 2,399  00 

Pinal  estimate 1,923  01 


:x 


VEatTICAL  WALL  AT  CLAY  STREET,  UTICA. 

Chapter  367,  Laws  of  1895. 

Let  September  20, 1895,  to  Brayer,  Albaugh,  Lauer  &  Hagaman. 

Appropriation J2,500  00 

Engineer's  estimate 2,499  50 

Rnal  ^timate 2,019  37 
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PILING  OUTLET  AT  LAKE  KEUKA. 

Chapter  1009,  Laws  of  1895. 

Let  September  20, 189-5,  to  Brayer,  Albaugli,  Lauer  &  Hagaman. 

Appropriation f8,500  00 

Engineer's  estimate : 8,414  00 

Pinal  account 6,655  99 

This  work  consisted  of  a  pile  and'  sheet  pile  breakwater  to  protect 
the  outlet  at  Lake  Keuka.  ' 

STJEEL  SUIPEKSTRUCTURE  FOR  ROAD  AND  CHANGE! 

BRIDGE  AT  SENECA  PALLS. 

Engineer's  estimate. |1,550  00 

Pinal  estimate 1,550  00 

The  old  fluperstructure  fell  into  the  canal  a  short  time  before 
the  opening  of  the  canal;  as  it  was  a  change  bridge  it  had  to  be 
built  before  the  opening  of  the  Cayuga  and  Seneca  canal. 

It  was  let  to  the  Owego  Bridge  Company. 

STEEL  SUPERSTRUCTURE  FOR  THOMAS  STREET  BRIDGE 

AT  ROME. 

Chapter  970,  Laws  of  1895, 

Let  April  20, 1895,  to  King  Bridge  Co. 

Appropriation,  entire  bridge f7,000  00 

Engineer's  estimate 2,500  00 

Pinal  estimate 1,930  00 


SUBSTRUCTURE  POR  THOMAS  STREET  BRIDGE  AT  ROME. 

Chapter  970,  Laws  ol  1895. 

Let  April  20, 1895,  to  J.  Louis  Paass  &  Company. 

Engineer'is  estimate |3,426  00 

Pinal  estimate 3,518  90 

Total  cost  of  entire  bridge. .  * 5,448  90 


I 


I 
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SUHSfTBUOTURE  FOR  SWING-BRIDGE  AT  GARDEN 

STREET,  ROME.     ^ 

Chapter  9G&y  Laws  otf  1895. 

Let  April  23, 1896,  to  Bramelkamp  &  Lane. 

Appropriation  for  the  entire  bridge |3,500  00 

Appropriated  'by  the  city  of  Rome 8,500  00 

Engineer's  estimate 2,190  00 

Final  estimate 2,689  36 


• 


COHTBAOTS  IH  FORQE  SSFTE3CBEB  30,  1896. 

PROTBCTINrG  OAYUGA  AND  SENECA  CANAL  AT  GENEVA. 

Chapter  142,  Laws  of  1895. 

Let  August  6, 1895,  to  E.  H.  Fleming  &  Company. 

Appropriation |15,000  00 

Engineer's  estimate 10,943  00 

Payments  prior  to  September  30, 1895 2,465  00 

Payments  since  September  30,  1895 5,610  00 

Total  estimate 8,075  00 

This  work  consisted  of  a  dry  vertical  wall  breakwater  along  the 
shore  oi  Seneca  lake. 

IMPROVING  CHANNEL  AT  SENECA  RIVER  AND  OLD  BEAR 

RACE  AT  WATERLOO. 

Chapter  572,  Laws  of  1894,  and  chapter  512,  Laws  of  1895. 

Let  August  30, 1895,  to  G.  W.  Barlow. 

Appropriation 120.000  00 

Engineer's  estimate 14,297  50 

Payments  prior  to  September  30,  1805 221  00 

Payments  since  September  30,  1895 9,367  00 

Total  estimate 9,588  00 
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This  work  consists  of  excavating  channel  in  Old  Bear  race  in 
rock,  constructing  a  highway  bridge  across  the  same  and  contrQll- 
ing  works  at  the  head  of  the  race  to  ena)ble  the  Srtate  to  control  the 
water  of  the  river  for  canal  purposes. 

DISCHARGE  PIPES  AT  NORTH  LAKE  RESERVOIR. 

Chapter  148,  Laws  of  1895. 

LeVAuguflt  29,  1895,  to  John  H.  Nelson. 
Appropriation  for  this  work  includes  road  over  spill- 
way at  North  lake  reservoir,  constructed  by  Michael 

Burnett |25,000  00 

Engineer's  estimate 17,983  50 

Payments  to  Septeni?ber  30,  1895 12,410  00 


z 


This  work  consists  of  removing  the  old  timiber  culvert  in  main 
dam  of  reservoir,  and  inserting  i&ve  cast-iron  pipes  thirty  inches  in 
diameter,  with  necessary  valves,  well  and  gate-house. 
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IMPROVEMENT  OF  CAYUGA  AND  SENECA  CANAL  AND 

SENECA  LAKE  OUTLET. 

Chapter  308,  Laws  of  1895. 

Let  October  1, 1895,  to  E.  H.  Fleming  &  Company. 

Appropriation f 20,000  00 

Engineer's  estimate » 13,600  00 

Payments  prior  to  Septem'ber  30,  1805 442  00 

Payments  since  Septemlber  30,  1895 11,968  00 

Total  payments 12,410  00 


This  work  consists  of  constructing  a  timber  dock  protection  on 
the  berme  side  of  Cayuga  and  Seneca  canal,  near  Soap  Mine 
bridge,  stone  piers  and  breakw^aters  at  the  outlet  and  dredging 
outlet  and  canal  to  Island  D. 
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SUPERSTRUCTURE  FOR   SWING  BRIDGE   OVER  BLACK 
RIVER  CANAL  AT  GARDEN  STREET,  ROME. 

Chapter  965,  Laws  of  1896. 

Let  April  21, 1896,  to  Hayana  Bridge  Works. 

Appropriation  for  entire  bridge 1^^,500  00 

Appropriated  ibj  eitj  of  Rome 3,500  00 

Engineer's  estimate         3,184  00 

No  paymemts  mad<e  under  this  con'tract. 

SUPERSTRUCTURE   FOR   BRIDGE   OVER   BLACK   RIVER 

AT  CARTHAQEv 

Chapter  102,  La^^-s  of  1895. 

Let  June  29, 1896,  to  Dunfee,  Belden,  Dwjer  &  Company. 
Appropriation  for  entire  ^ructure,  including  super- 
structure  :..! 125,000  00 

Engineer's  estimate 5,135  00 

Payments  to  Septemiber  30, 1896 3,672  00 


f 


SUBSTRUCTURE  FOR  LIFT  BRIDGE  AT  WEST  GENESEE 

'  STREET,  SYRACUSE. 

Chapter  311,  Laws  of  1895,  and  Chapter  950,  Laws  of  1896. 
Let  July  1, 1896,  to  Brumelkamp  &  Lane. 

Appropriation  for  the  entire  bridge ?12,500  00 

Appropriated  by  tihe  city  of  Syra-cuse 12,500  00 

Engineer's  estimate 10,655  00 

No  payments  made  under  this  contract. 

SUPESfflSTRUCTURE  FOR  BRIDGE  OVER  BLACK  RIVER  AT 

CARTHAGE. 
Chapter  102,  Laws  of  1895. 
Let  July  2, 1896,  to  Buffalo  Bridge  &  Iron  Works. 

Appropriation  for  entire  bridge $25,000  00 

Engineer's  estimate 15,170  00 

Payments  to  September  30,  1896 6,800  00 

Thi«  work  consists  of  -constructing  a  seven-span  steel  «uperstruc- 
tore  over  the  Black  river.  • 
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SUPEBSTBUOTUBE  FOB  LIFTBBIDGE  AT  WEST  GENESEE 

STBEET,  SYBACUSE. 

Chapter  311,  Laws  of  1895,  and  Chapter  950,  Laws  of  1896. 

Let  July  3,  1896,  to  Hilton  Bridge  Company. 

Appropriation  for  entire  bridge |12,500  00 

Appropriated  by  icity  of  Syracuse 12,500  00 

Engineer's  estimate 9,950  00 


No  payments  made  under  this  contract. 

CHANGING  AND  BECONISTBUCTING  BBIDGE  AT  GENESEE 

STBEET,  UTICA. 

Chapter  170,  Laws  of  1805,  and  Chapter  950,  Laws  of  1890. 

Let  July  31,  1896,  to  Harana  Bridge  Company. 

Appropriation |25,000  00 

Engineer's  estimate 13,187  40 


No  payments  uhder  this  contract. 

This  work  consists  of  changing  the  machinery  of  operating  lift- 
bridge  and  for  changing  tlhe  lifting  and  fixed  bridges  and  their 
appurtenances^  and  for  ei'eeting  two  overhead  foot-bridges  over  the 
Erie  canal. 

CONTINUING  THE  CONSTBUCTION  OF  BBIDGE  AND  AP- 
PBO ACHES  OVEB  THE  INLET  TO  OTISCO  LAKE.  > 

Chapter  793,  Laws  of  1896. 

Let  September  4, 1896,  to  Hughes  Brothers. 

Appropriation |10,000  00 

Engineer's  estimate 8,318  00 

Payments  to  September  30, 1896 2,431  00 


This  appropriation  will  build  the  embankment  about  two-third« 
the  wav  across  the  head  of  the  lake,  which  will  be  of  no  benefit 
to  the  traveling  public  until  the  whole  distance  is  completed,  which 
will  require  a  further  appropriation  of  f  10,000. 


« 
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SUMMARY  OF  WORK  DONE  UNDER  CONTRACT  DURING 

THE  FISCAL  YEAR. 

Stone  apron  at  Oswego  dani (5,582  59 

Bridge  and  approachefi  at  Otisco  lake 5,323  15 

ImproTement  of  Cayuga  and  Seneca  eanal  at^  Seneca 

Falls 9,279  05 

Road  over  spillway  at  North  branch  reservoir 3,829  38 

State  ditch  at  Cowa^elon  fiwamip 26,166  25 

Repairs  at  Owasco  lake  outlet 9,638  72 

Opening  channel  at  Wigwam  cove 8,541  90 

Rebuilding  portion  locks  39  to  43,  Black  River  canal . .  37,958  24 

Steel  apron  at  Braddock's  dam 13,749  14 

Vertical  wall,  Turner  street,  Utica i 7,373  28 

Vertical  wall  at  Higginsville 1,923  01 

Vertical  wall  at  Clay  street,  Utica 2,019  37 

Piling  outlet  at  Lake  Keuka 6,655  99 

Superstructure  road  and  change  bridge  at  Seneca 

Falls 1,550  00 

Superstructure  for  Thomas  street  Abridg§»at  Rome 1,930  00 

Substructure  for  Thomas  street  bridge  at  Rome 3,518  90 

Substrueture  for  swing-bridge  at  Garden  street,  at  - 

Rome 2,689  36 

Protecting  Cayuga  and  Seneca  canal  at  Geneva 5,610  00 

Improving  channel  Seneca  river  and  Old  Bear  race. .  9,367  00 

Diseharge-tpipes  at"  North  lake  reservoir 12,410  00 

Improvement  of  Cayuga  and  Seneca  canal  and  Seneca 

lake  outlet 11,968  00 

Substructure  for  bridge  at  Carthage 3,672  00 

Superstructure  for  bridge  at  Carthage 6,800  00 

Approaches,  etc.,  at  Otisco  lake 2,431  00 

Total 1199,986  33 
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WATER  SUPPLY. 

The  question  of  an  adequate  water  supply  for  the  Erie  canal 
after  the  ioiprovement  unld-er  act,  chapter  79,  taws  of  1895  is  com- 
pleted, ifi  one  that  is  well  not  to  lose  sig'ht  of,  and  it  seems  to  be 
proper  in  this  connection  to  anticipa-te  fche  condition  that  will  have 
to  be  met  at  no  distant  time. 

The  work  under  the  improyement  on  the  two  summit  levels,  first 
extending  from  lock  No.  46  at  U'tica  to  lock  No.  47  at  Syracuse, 
a  distance  of  56  miles,  and  second  extending  from  lock  No.  50,  west 
of  Syracuse,  to  lock  No.  51,  west  of  Jordian,  a  distance  of  14.9  miles, 
provides  for  lowering  the  'bottom  of  the  iprism  of  canal  one  foot 
and  raising  the  surface  of  the  water  one  foot. 

These  two  levels  must  be  supplied  from  reservoirs  for  innpounded 
water  accumulated  mostly  during  the  winter  and  early  sipring 
months.  By  the  necessary  excavation  of  the  present  canal  bottom, 
which  had  become  practically  tight,  will  without  doubt  greatly 
increase  the  waste  by  percolation,  to  which  must  be  added  the 
increased  amount  of  water  required  in  locking  boats  and  leakage 
at  locks  46,  49  and  50,  whiA  will  be  one  foot  greater  lift  than  now; 
also  the  additional  amount  of  water  required  to  fill  the  canal  in 
the  spring,  and  for  any  increase  in  the  number  of  lockages  during 
the  season. 

A  conservative  estimate  is  25  per  cent,  as  tihe  probable  increased 
amount  of  water  that  will  be  required  to  maintain  the  canals  after 
the  improvement  is  scoinpletedL 

Where  this  water  ie  to  come  from  is  a  question  of  no  little  con- 
cern, and  the  conditions  will  have  to  be  met  before  a  continuous 
season  of  navigation  can  alwajns  be  depended  upon,  with  nine  feet 
of  water  in  the  canal. 

For  a  better  understanding  of  the  situation,  I  hereto  attach  a 
pix)file  of  the  canal  from  the  Utica  to  tflie  Montezuma  levels  ^showing 
locks  an'd  feeders  connected  therewith. 

PORT  BYRON  LEVEL. 

The  supply  of  the  Port  Byron  level,  7.8  miles  long,  is  derived 
from  two  sources,  to  wit:  From  lockages  at  lock  No.  51  and  from 
Owasco  lake,  entering  the  canal  at  Port  Byron.     While  Owasco 
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lake  is  capable  of  providing  the  Port  Byron  level  with  a  full  supply 
of  water,  the  present  provision  for  condw?ting  and  distributing  tbe 
water  is  entirely  inadequate.  The  State  dam  at  the  foot  of  Owaisco 
lake  is  of  sufficient  'height  to  impound  all  the  water  required,  if 

I 

not  permitted  to  go  to  waste.  The  large  number  of  mills  on  the 
outlet,  having  their  own  mill  dams,  generally  run  in  the  day  time 
and  close  down  at  night,  allowing  the  mill  .ponds  to  fill  during  the 
night,  thns  cutting  off  the  flow  at  Port  Byron  about  one^half  each 
day.  This  can  only  be  overcome  by  constructing  a  distributing 
reservoir  on  the  stream  above  Port  Byron  of  sufficient  <japacity  to 
hold  a  few  days'  supply,  from  which  the  canal  could  be  fed  con- 
tinuously. The  feeder  extending  f  rom^  the  Port  Byron  dam  to  the 
canal  shouM  ibe  enlarged. 

With  this  work  done,  there  would'  be  no  necessity  for  dirawing 
irater  f roih  the  west  end  of  the  Jordan  level  beyond  that  required 
for  lockages. 

JORDAN  level: 

This  summit  level  is  supplied  almost  entirely  from  Skaneateles 
lake  and  Otisco  lake. 

The  city  of  Syracuse,  in  accordance  with  the  act  allowing  said 
city  to  use  the  surplus  water  from  Skaneateles  lake  as  a  water  sup- 
ply, constructed  a  new  dam  at  the  foot  of  the  lake  two  feet  higher 
than  the  crest  of  the  old  State  diam,  thus  making  it  possible  to  raise 
the  lake  two  feet.  As  the  city  has  not  yeft  liquidated  the  damage 
to  property  owners  surrounding  the  lake  for  land  to  be  flooded^  the 
water  in  the  lake  has  not  fbeen  allowed  to  raise  above  the  former 
height  of  the  dam.  The  necessary  steps  should  be  taken  to  permit 
tie  filling  of  the  lake  to  the  crest  of  the  present  dam. 

A  smaill  outlay  at  Otisco  lake,  lowering  the  channel  from  the 
lake  to  the  dam,  would,  to  some  extent,  increase  the  supply  from 
that  source. 

By  careful  management  at  locks  50  and  51  no  water  need  be 
drawn  f ram  the  Jordan  level,  except  what  is  necessary  for  locking 
boats. 

For  the  Syracuse  level  there  is  sufficient  water  from  lockages 
at  lock*  49  and  50  to  maintain  the  level  to  proper  height. 

33 
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LONG  LEVEL. 

This  saminit  level  is  supiplied  from  Jamesville  reservoir,  Caze- 
novia  lake,  De  Royter  reservoir  and'  EWeville  reservoir,  wUch  enter 
the  level  at  Butternut,  Limestone  anid  Ohittenango  creeks,  small 
(feeders  at  Oneida  <5reek,  from-  natural  flow  of  streams.  The  Mo- 
hawk feeder  at  Rome  and  the  Oriskany  feeder  at  OriskoBj  are  the 
principal  supply  for  the  eastern  end  of  the  level. 

« 

MOHAWK  FEEDER. 

The  Mohawk  feeder  Ib  suipplied  from  reservoirs  in  the  Adiron- 
dacks,  to  wit:  Ohujb  lake,  Sand  lake,  Woodhull  reservoir,  Canacha- 
gala  lake,  North  lake,  South,  lake.  Twin  lakes,  Forestport  reservoir 
and  Forestport  pond. 

White  lake  and  the  Birt>ys  were  abandoned  in  pursuance  of 
section  3,  chapter  274,  Laws  of  1889.  These  lakes  should  be  re- 
covered' and  their  waters  restored  to  the  Erie  canal.  Now  the  water 
flows  into  the  Black  raver  nortb.  of  1Jhe  summit  and  is  lost  to  the 
Erie  oanal. 

BYom  long  neglect  and  the  temporary  construction  in  tbe  first 
place,  most  of  the  reservoirs  in  the  woods  have  been  allowed  to 
go  into  general  decay,  ®o  that  much  of  the  water  is  lost  to  the 
canals. 

The  photograplhs  herewith  presented  will  furnish  you  a  fair  idea 
of  tbe  condition  existing  at  nearly  all  the  reservoirs  in  northern 
Oneida  and  Herkimer  counties. 

I  annex  also  a  map  showing  the  relative  position  of  these  lakes 
and  reservoire.  During  the  past  year  much  has  been  done  to  im- 
prove the  condition  of  these  reservoirs  by  making  stru<rture8  of  a 
more  permanent  character  than  is  possible  with  spruce  logs. 

For  a  more  detailed  description  of  work  done,  see  report  oif  George 
A.  Morris,  Resident  Engineer,  who  has  had  immediate  charge  of 
this  work. 

ORISKANY  FEEDER. 

The  Oriskany  feeder  i®  supplied  from  Eaton  brook  reservoir, 
Madison  brook  reservoir,  Bradley  hrook  reservoir,  Hatohes  lake 
xmd  Leland  ipond.    These  reeervoirs  are  in  good  condition,  needing 
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some  repairs  to  valv€»  and  conveniences  to  handle  them  safely. 
The  feediem  require  more  or  less  bottoming  out  to  permit  a  free 
flow  to  the  isummit  level  of  the  old  Chenango  canal,  from  whence 
the  water  parses  into  Oriskany  creek  an-d  thence  into  the  canal  at 
Orifikany. 

The  Kingsley  ibrook  reservoir  has  'been  abandoned  for  several 
years  after  breaking  away  of  the  feeder.  This  reservoir  should 
be  restored  and  brought  into  use  by  repairing  the  lower  dam  and 
feeder  to  convey  the  water  into  the  Eaton  brook  feeder^ 

The  series  of  lakes  in  the  Adirondack  forests  will  furnish  an  ade- 
quate supply  of  water  for  the  long  level,  if  the  structures  and  feed- 
ers are  put  and  kept  in  proper  repair,  provided  the  State  will  dis- 
connect itself  from  all  responsibility,  legal  or  otherwise,  to  supply 
water  for  running  logs. 

The  owners  of  timber  lan'd  deposit  millions  of  feet  of  logs  in  the 
lakes  during  the  winter,  and  in  the  spring  they  exi)ect  the  State  to 
famish,  water  to  run  the  logs  to  Forestport,  whidh  practically 
empties  the  lakes,  after  which  the  State  can  be  served  if  there  is 
sufficient  water  from  remaining  snow  and  rainfall  to  fill  the  res- 
ePToirs  again.  By  this  process  the  interest  of  the  State  becomes 
Becondary  to  that  of  the  lumbermen.  In  my  judgment  the  State 
should  extinguish  all  the  rights  of  the  land  owners,  if  they  have 
any,  to  cut  and  run  logs  adjacent  to  the  reservoirs  and  streams 
therefrom,  by  purchasing  the  land,  if  necessary  to  accomplish  it, 
and  to  remove  all  chutes  and  other  structures  in  dams  provided  for 
running  logs.  Any  copartnership  between  the  State  and  lumber 
interests  work«  dirsastroufily  to  the  interests  of  Ibe  canals  in  prac- 
tice, and  ought  not  to  be  continued. 

An  ex|>enditure  of  $75,000  a  year  for  three  years  would  put  the 
reservoirs  upon  this  division  in  serviceable  condition,  and,  in  my 
judgment,  a  full  supply  of  water  for  the  improved  canal  could  be 
obtained. 

By  referring  to  tables  two  and  three  it  will  be  noticed  that  there 
are  eleven  contracts  in  force  on  September  30th,  and  seventeen 
contracts  have  been  completed  and  final  accounts  rendered  during 
the  fiscal  year,  covering  an  expenditure  of  f  173,653.33. 
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In  closing  this  report  the  Diyision  Engineer  begs  leave  to  express 
his  thanks  to  the  State  Engineer  and  Surveyor  for  his  constant 
support  and  wise  determination  in  all  questions  that  have  arisen 
during  the  past  three  year». 

All  of  which  is  respectfully  submitted, 

W.  H.  H.  GERE, 
Division  Engineer. 
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APPENDIX  VI. 


OF  THE 


DIVISION    ENGINEER 

OF  THE 

WESTERN  DIVISION 

FOR    THE 

Year  Ending  September  30,  1896. 


REPORT 


BooHBSTBB,  Fe^ntiary  6,  1897. 
Hon.  Campbbll  W.  Adams,  State  Engineer  a/nd  Surveyor: 

Sir. —  I  have  the  honor  of  submitting  to  you  my  report  on  lihe 
western  division  of  the  State  canale  for  the  Asoal  year  ending  Sep- 
tember 30,  1896. 

The  canal  slips  and  navigaible  feeders  are  as  follows : 

MUm. 

Erie  canal  from  the  east  line  of  Wayne  county  to  Hamburg 

street,  in  the  city  of  Buffalo 148.92 

Five  slips  in  the  city  of  Buffalo,  aggregate  length 1.60 

Genesee  river  feeder,  in  the  city  of  Rochester 2.25 

Total 152.77 

UNNAVIOABLE  FEEDERS. 

Tonawanda  and  Oak  Oi^ohard 11.55 

Qenesee  Valley  canal)  from  Cuba  reservoir  to  lock  87,  Bock- 

ville t 7.65 

Oenesee  Valley  canal,  from  Scottsville  to  Rochester  rapids 

dam 11.00 

Total 30.20 

The  resources  of  water  supply  for  the  Erie  canal  are  as  follows : 

1.  Lake  Erie,  at  Buffalo. 

2.  Tonawandia  creek,  at  Pendleton. 

3.  Tonawanda  and  Oak  Orchard  creek^  at  Medina. 

4.  Allen's  creek,  through  the  Genesee  Valley  canaJ  and  Genesee 
river  feeder,  from  Scottsrville  to  Rochester.    Thi«  water  is  con- 
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nected  from  the  Genesee  Valley  eanal  Iby  pipe  across  the  Genesee 
river  to  the  feeder  ibelow  the  j»pid«  dan^  and  thenec  into  the  canal. 
5.  The  Cuba  reservoir  in  Allegany  county,  throuigih  the  Genesee 
Valley  canal  and  the  Genesee  river  to  Rochester,  and  through  the 
Genesee  river  ieeder,  in  the  -city  of  Roches»ter,  into  the  canal.  The 
Tonawanda  and  Oak  Orchard  feeder  and  the  Genesee  river  assist 
in  filling  the  canal  in  the  spring.  The  water  from  Allen's  creek, 
at  Scottsville,  which  is  taken  into  the  feeder  at  Rochester,  tends 
to  keep  the  water  in  the  feeder  pure  during  the  summer  months. 

DAMS. 

There  are  six  damis  on  the  division,  as  follows: 

1.  One  a>cross  Tonawanda  creek,  near  its  mouth.  It  raises  the 
waters  in  the  ereek  about  four  feet  above  the  level  of  the  Niagara 
river. 

2.  One  across  tjhe  same  creek,  south  of  Medina.  Its  purpose  is 
to  turn  the  waters  of  the  creek  into  tlie  feeder,  and  through  it  into 
the  channel  of  Oak  Orchard  creek,  and  thence  into  the  canal  at 
Medina. 

3.  One  aeross  Allen's  creek,  in  the  village  of  Scottsville,  to  send 
the  water  through  the  Genesee  Valley  canal,  w*hich  is  now  used  afl 
a  feeder  from>  Scottsville  to  Rochester. 

4.  One  across  the  Genesee  river  at  Rochester  to  turn  the  water 
of  the  stream  into  the  feeder. 

5.  One  across  Oil  creek,  near  the  village  of  Cuba,  Allegany 
county,  to  hold  the  waters  of  that  creek  and  form  a  reservoir.  It 
is  composed  of  earth  faced  with  rip-rap  and  slope  wall,  anfd  is 
2,200  feet  long  and  65  feet  in  height  where  it  crosses  the  stream. 

6.  One  across  a  valley  two  miles  from  the  last-mentioned  one.  It 
has  a  waste-weir,  composed  of  stone,  to  serve  as  an  escape  for  the 
waters  of  the  oreek  when  the  reservoir  is  full. 

LOCKS. 

There  are  twenty-three  locks  on  this  division,  and  all  lock  down 
toward'  tide  water. 

Ko.  Loofttioo.  Lift  in  fe«t. 

53.  One  and  one-fourth  miles  west  of  Clyde  (lengthened) . .        4.755 

54.  At  Lock  Berlin  (lengthened) 7.360 


Stats  Engineer  and  Subvbyor.  571 

No.  Location.  Liflinfoet. 

65.  In  the  village  of  Lyon's  (lengtliened) 6.251 

56.  Poorhonse,  one  and  seven-tenths  miles  west  of  Ljona 

(lengthened) 9.848 

67.  Lower  lock  at  Lockville,  near  Newark  (not  length- 
ened)         8.028 

58.  Middle  lock  at  Lockville,  near  Newark  (not  length- 

ened)          8.004 

59.  Uipper  lock  at  Lockville,  near  Newark  (not  length- 

ened)    8.002 

60.  EMglit-tenths  of  a  mile  east  of  Ma<oed^n  (lengthened) . .  9.886 

61.  In  the  village  of  Macedon  (lengthened) 6.601 

62.  Two  and  one-quarter  miles  west  of  Pittsford  (length- 

ened)    8.807 

63.  Miller's  lock,  in  the  village  of  Brighton  (lengthened) . .  8.719 

64.  eipple's  lock,  in  the  village  of  Brighton  (lengthened) . .  10.108 

65.  iReservior  lock  in  the  city  of  Rochester  (lengthened) . . .  10.102 

66.  First  lock  in  the  city  of  Rochester  (lengthened) 8.859 

67-71.  Five  com'bined  locks  at  Lockport  (not  lengthened) .  57.427 

One  guard  lock  at  Suliphur  iSprings.  It  has  one 
chamber  110  x  20  feet  and  two  additional  head-gates. 
These  gates  are  closed  when  a  flood  occurs  in  Tona- 
wanda  creek;  otherwise  they  are  left  open. 

One  river  lock  at  Tonawanda,  connecting  the  Niag- 
ara river  with  canal.  The  lift  is  generally  four  feet, 
dej^nding  on  the  height  of  water  in  river. 

One  double  chamber  guard  and  lift  lock  (length- 
ened), at  Black  Rock  (No.  72).  It  is  112 x20  feet.  The 
lift  together  with  the  fall  in  the  harbor  from  the  canal' 
below  the  mean  low  waters  in  the  lake  is 2.426 

Total 175.182 

By  addling  to  the  above  lifts  the  «urface  descent  on  the 
different  levels  we  get  the  total  descent  on  the  division : 

On  Montezuma  level 196 

On  Twehre-mile  level,  Nos.  59  to  60 165 

On  Seventeen-mile  level,  Nos.  61  to  62 343 
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On  Three^ile  level,  Noe.  62  to  63 063 

On  long  leyel,  Boohester  to  Lock$K)rt,  Noa.  66  to  67.    3.166 

On  level  between  Lockport  and  Black  Bock 1.239 

6.171 


Total  rise  going  west 180.363 


There  is  aI«o  one  Bingle  cham'ber  (ship  lock  from  Black  Bock 
harbor  to  Niagara  river.  It  is  200x36  feet.  The  lift  is  usually 
four  feet,  depending  on  the  height  of  water  in  lake  and  river. 
The  weigh-lock,  in  the  city  of  Bochester,  has  not  been  used  as  sudh 
for  some  years. 

Nearly  all  of  the  locks  on  the  division  need  repairing.  In  most 
cases  they  can  be  put  in  fair  shape  if  the  masonry  joints  were 
scraped  out  and  repointed  with  Portland!  cement.  This  work  will 
probalbly  be  done,  as  recommended^  later,  under  the  description 
of  the  work  to  be  done  under  act,  chapter  79,  Laws  of  1*896.  As  a 
great  portion  of  the  needed  repairs  to  the  canal  structures  will  have 
to  be  done  under  the  reading  of  this  law,  I  shall  at  present  make 
mention  only  of  repairs  needed  to  structures,  the  cost  of  which 
should  'Come  under  some  other  source. 

BBIDGES. 

Over  the  Erie  canal  and  slips  connecting  there  are  222  bridges, 
of  which  33  are  built  of  wood^,  21  of  wood  and  iron,  109  of  cast-iron 
and  59  of  wrought  iron  and  steel.  All  of  the  wooden  bridges,  with 
the  exception  of  a  few  which  have  recently  been  renewed,  aie  in 
bad  repair.  It  is  recommended  that  all  wooden  bridges  be  re- 
placed as  soon  as  x>o8sible  with  steel  or  iron  structures. 

Besides  the  bridges  above  mentioned,  there  are  a  number  of 
others,  an  accurate  list  of  which  is  not  obtainable,  which  have 
been  built  by  the  State  and  which  have  to  be  kept  in  repair.  These 
bridges  are  over  abandoned  canals,  over  streams  that  are  or  were 
used  as  feeders,  and  over  streams  in  the  Indian  reservations.  These 
last  will  'be  mentioned  later,  under  repairs  needed  in  the  reserva- 
tions. 
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During  the  year  the  following  t>ridgeB  were  built.  The  coet  of 
those  bnilt  by  <contract,  together  with  other  details,  caa  be  ioxmd 
In  the  tables  annexed : 

Ohio  8ia*eet  'bridge,  Buffalo,  N.  Y.,  a)ot,  chaipter  145,  Lai^s  of  1894. 
The  work  'done  under  this  law  eonsistedi  in  removing  the  old  bridge 
and  replacing  it  by  a  new  one,  in  building  abutments  for  same, 
in  dredging  rthe  Ohio  basin  so  as  to  oMain  18  feet  of  water,  and  in 
rebuilding  a  portion  of  the  docks  along  the  slip.  A  great  many 
difficulties  were  met  with  in  the  construction  of  the  docks  and  of 
the  bridge  pier  and  abutments.  In  order  to  obtain  a  foundation 
for  the  pier,  it  was  necessary  to  dredge  to  the  rock,  a  distance  of 
25  feet.  This  rock  surface  was  found  very  uneven,  and  a  level 
foundation  was  made  of  concrete  put  in  bags  and  placed  in  po 
sition  by  a  diver.  On  this  foundation  a  crib  filled  with  concrete 
was  sunk,  and  on  top  of  the  criJb  the  masonry  was  placed.  A  sec- 
tion of  the  crib,  foundation  and  maaonry  and  a  general  plan  of 
the  basin  and  slip  is  here  shown. 

The  principal  items  of  work  under  this  contract,  in  round  num- 
bers are  as  follows: 

Eiighty  thousand  eubic  yards  of  earth  excavated  by  dredge. 

Six  thousand  cubic  yards  of  earth  embankment. 

Four  hundred  yards  of  masonry. 

Twelve  hundred  and  ten  cubic  yards  of  concrete. 

One  hundired  and  twenty-four  thousand  feet  B.  M.  oak  lumber. 

Thirty-eight  thousand  feet  B.  M.  pine  lumtber. 

One  hundred  and  three  thousand  feet  B.  M.  hemlock  lumber. 

Thirteen  thousand  linear  feet  oak  piles,  driven. 

Forty  thousand  pounds  bolts  and  nails. 

The  bridfge  itself  is  a  "  bob-tail "  swing,  the  long  arm  being  64 
feet  and  the  short  arm  31  feet  6  inches.  The  roadw<ay  in  the  clear 
is  16  feet  -4  inches  and  the  single  sidewalk  4  feet  9  inches.  The 
weight  of  the  counterweight  is  36,000  pounds.  The  bridge  has 
worked  well  since  it  has  -been  erected. 

Bridge  at  Main  street,  Fairport,  N.  Y.,  act,  chapter  526,  Laws 
of  1894,  and  act,  chapter  151,  Laws  of  1895. 

The  work  consisted  in  removing  the  old  bridge,  lengthening  and 
strengthening  the  old  abutments  and  placing  on  them  a  new  plate 
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gipfler  bridge  with  a  clear  span  of  84  feet,  a  21.35  foot  roadwaj 
an-d  two  sidlewalks  eaieh.  7.2  feet  wide. 

Bridge  at  Mill  street,  Buffalo,  act,  chaipter  18,  Laws  of  1895. 

The  work  was  the  same  as  that  lat  Main  street,  Fairport.  The 
new  bridge,  which  replaces  a  ^wooden  one,  is  of  steel,  has  a  clear 
span  of  116.9  feet,  one  21.5-foot  roadway  and  two  6-foot  sidewalks. 

Bridge  at  Main  street,  Newark,  N.  Y.,  act,  chapter  217,  Laws  of 
1895. 

The  work  was  the  same  as  at  the  two  above-mentioned  places. 
The  bridge  ifl  of  steel,  has  a  clear  span  of  78.5  feet,  one  31-foot  road- 
way and  two  sidewalks  7.25  feet  wide. 

Besides  the  above  work  on  bridges,  the  sulbstructure  for  the  Em- 
erson street  lift-.bri'dge  was  completed,  act,  chapter  336,  Laws  of 
1893,  and  aet,  chapter  5n,  Laws  of  1894. 

A  new  abutment  was  built  under  the  Scott  street  bridge  over 
the  Clark  and  Skinner  canal  in  Buffalo,  act,  chapter  947,  Laws  of 
1896. 

The  bridge  work,  now  being  done  by  contract,  can  be  seen  in  the 
table  of  contracts  pending. 

Besides  the  contract  work  above  mentioned,  the  following  bridges 
have  been  renewed  or  replaced  by  the  forces  of  the  Superintendent 
of  Public  Works : 

A  new  pier  was  put  under  the  Perry  street  swing-bridge,  which 
was  damaged  and  knocked  from  its  bearings  by  a  passing  boat. 

Bridges  Nos.  12,  19,  36  and  43  have  been  rebuilt  and  very  many 
others  have  been  repaired.  Thirty  bridges,  most  of  them  in  Buf- 
falo, have  been  repainted. 

New  'bridges  should  be  built  at  Elk  street,  over  the  Clark  and 
Skinner  canal;  at  Chicago  street,  over  the  Hamburgh  canal;  and 
at  Georgia  street  and  Erie  street^  over  the  Erie  canal,  all  in  the 
city  of  Buffalo.  All  of  these  'bridges  are  too  light  for  the  present 
traffic.  An  accident  is  liable  to  happen  at  any  time.  The  bridge 
across  the  river  lock  slip  at  Tonawanda  should  be  rebuilt.  The 
Pine  street  bridge  at  Locbport  is  in  a  very  dangerous  condition. 
The  lift-bridge  at  West  Main  street,  Rochester,  is  a  very  poor 
structure,  and  m  constantly  'being  hung  up  for  repairs.  It  is  in  a 
very  dangerous  condition.    The  swing-bridge  at  Exchange  street, 
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Rochester,  will  hardly  la-st  through  anoth-er  year.  It  is  nothing 
now  but  a  mass  of  patches.  It  should  "certainlj  be  rebuilt  at  once. 
Farm  bilges  Nos.  7  and'  8  should  be  rebuilt. 

CQN'STBUiCTION  WORK. 

The  tables  headed  "  Contracts  comipleted  "  and  "  Contracts  pend- 
ing "  show  the  contraict  work  which  was  looked  after  by  this  de- 
partment, and  for  which  plans,  specififcatioiis  and-  estimates  were 
famished.  In  addition  to  this,  a  number  of  surveys  have  been 
made,  for  the  Superintendent  Of  Puiblic  Works.  The  following 
pieces  of  work,  which  were  dione  or  are  being  d)one  by  the  Super- 
intendent of  Public  Works,  were  also  planned  and  direcJted  from 
thisofBoe: 

Improving  Tonawanda  State  ditch,  act,  chapter  19,  Laws  of  1895; 
appropriation,  |20,000. 

ImppoTing  Beeman's  creek,  act,  chapter  94,  Laws  of  1895;  appro- 
priation,  |1,Q00. 

Protection  of  highways  at  Red?  House,  act,  'chapter  932,  Laws  of 
1895;  appropriation,  f 2,000. 

Repairs  to  bridges  and  "highways,  Cattaraugus  Indian  reserva- 
tion, act,  chapter  982,  Laws  of  1895;  appropriation,  J2,000. 

Repairs  to  Versaillee  bridge,  Cattaraugus  Indian  Reservation, 
SkCt^  chapter  932,  Laws  of  1895;  appropriation,  |2,000. 

Lengthening  Cuba  reservior  spillway,  act,  chapter  932,  Laws  of 
1895;  appropriation,  f2,500. 

New  culvert  at  Diven's  ditch,  Chemung  county,  act,  chapter  9^, 
Laws  of  1895;  appropriation,  |3,000. 

Improving  abutments  to  Chemung  bridge,  aot,  chapter  932,  Laws 
of  1895;  appropriation,"  tl,500. 

Repairs  to  Chemung  canal,  act,  'Chapter  932,  Laws  of  1895;  ap- 
propriation, f2,000. 

Repairing  Erie  basin  dock,  act,  chapter  489,  Laws  of  1896;  appro- 
priation, 1867. 

Improving  roa^ds,  Cattaraugus  Indian  reservation,  act,  chapter 
949,  Laws  of  1896 ;  appropriation,  f 2,000. 

Enlarging  Cuba  reservoir  spillway,  act,  chapter  950,  Laws  of 
1896;  appropriation,  |2,000. 
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Bepairing  Diven's  cnlvert,  act,  <cliapter  950,  Laws  of  1896;  ap- 
propriation, |1,000. 

Improying  roads  and:  bridges,  Tonawatida  Indian  reserration, 
act,  chapter  950^  Laws  of  1896;  appropriation,  {1,000. 

Dredging  Hndlay's  lake,  act,  chapter  950,  Laws  of  1896 ;  appro- 
priation, |2,000. 

Dredging  Lower  Black  Bock  harbor,  act,  chapter  320,  Laws  of 
1895;  a^ypropriation,  f  10,000. 

New  protection  wall  at  (Jermania  i>ark,  Bufifalo,  a<5t,  chapt^ 
947,  Laws  of  1896;  appropriation,  |4,230. 

Raising  dyke  along  Genesee  river,  act,  chapter  947,  Laws  of  1896; 
appropriation,  (1^300. 

Plans,  (Specifications  and  estimates  for  the  following  proposed 
improvements  have  been  sent  to  Albany  for  ai)proval : 

Bebuilding  culverts  Noe.  1  andi  2,  act,  chapter  947,  Laws  of  1896. 

Rebuilding  Brighton  waste-weir  and  north  head  wall  of  Allen's 
creek'  culvert,  act,  chapter  947,  Laws  of  1896. 

Rebuilding  culverts  Nos.  36  and  38,  act,  ohapter  947,  Laws  of 
1896. 

Rebuilding  berme  albutment  of  Jay  street  bridge,  Rochester,  N. 
Y.,  act,  chapter  947,  Laws  of  1896. 

Reconstructing  Medina  road  culvert,  act,  chapter  947,  Laws  of 
1896. 

Removing  old  pile  docking  in  Tonawand'a  creek,  act,  chapter 
947,  Laws  of  1896. 

Repairing  Lockport,  Middleport  andi  Mabee's  waste-weirs,  act, 
chapter  947,  Laws  of  1896. 

Repairing  abutmentis  of  Oook's  bridge,  lengthening  and  repair- 
ing culverts  Nos.  .33  and  34  and  rebuilding  culvert  No.  32,  act,  chap- 
ter 947,  Laws  of  1896, 

Bridge  over  the  Erie  canal  at  Exchange  street,  Bochester,  act, 
ohapter  514,  Laws  of  1895;  appropriation,  |25,000. 

Bepairing  wall  along  Falls  creek,  at  Havana,  N.  Y.,  act,  chapter 
797,  Laws  of  1896;  appropriation,  f 5,000. 

Bebuildlng  culvert  under  Genesee  river  feeder  in  Rochester, 
N.  Y.,  act,  chapter  947,  Laws  of  1896. 
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NAVIGATION. 

There  has  «been  no  delay  in  navigation  during  the  year  except 
that  due  to  low  water  in  Lake  Erie.  No  breaks  have  occurred 
daring  the  season  of  navigation;  but  on  March  29th  and  March 
31st  a  flood  occurred  in  Tonawanda  creek  which  resulted  in  the 
washing  out  of  the  Tonawanda  spillway.  The  ibreak  was  repaired 
before  navigation  opened.  The  reason  for  the  break  is  as  follows : 
The  annexed  sketch  will  show  the  situation  off  the  different  objects 
mentioned.  The  Erie  canal  from  Buffalo  to  Tonawanda  is  arti- 
ficial; at  Tonawanda  it  enters  Tonawanda  creek  ju«t  above  its 
mouth  and  navigation  travels  up  that  creek  to  Pendleton,  a  dis- 
tance of  11.6  miles.  From  that  point  on  the  channel  is  again 
artificial.  In  order  to  keep  at  all  times  a  sufficient  d'e5>th  of  water 
in  Tonawanda  -creek,  a  dam  aibout  4  feet  high  was  built  across  its 
mouth  (marked  "  a "  in  sketch).  Tonawanda  creek,  during  the 
season  of  navigation,  rarely  raises,  and  the  current,  as  a  usual 
thing,  flowis  from  Lake  Erie  up  Tonawanda  creek,  and  so  on  east. 

During  high  water  in  the  creek,  which  rarely,  if  ever  occurs 
during  the  season  of  navigation,  the  currents  from  Lake  Erie  and 
the  creek  meet  at  Tonawanda,  and  the  surplus  water  wastes  over 
the  dam  and  tihe  spillway  (m-arked  "  ib  ")• 

At  Black  Bock,  a  short  distance  below  where  any  feed  from  Lake 
Erie  enters  the  canal,  is  a  guard  lock  which  can  be  shut,  and  thus 
keep  back  any  Lake  Erie  water  from  coming  to  Tonawanda.  A 
short  distance  above  Pendleton  is  another  guard  lock  which,  when 
closed,  keeps  any  water  from  Tonawanda  creek  when  that  creek 
ifi  high,  from  backing  up  and  flowing  east  along  the  canal.  This 
is  to  prevent  any  damage  from  a  great  amount  of  water  coming 
throug'h  the  Lockport  locks.  It  is  thus  seen  that  all  water  coming 
from  Tonawanda  creek,  in  time  of  flood,  must  pass  into  the  Niagara 
river  over  the  dam  (a)  and  the  spillway  (b).  On  March  30,  1896, 
the  water  in  Tonawanda  creek  at  Pendleton,  due  to  the  melting 
of  a  very  heavy  snowfall,  rose  to  a  height  of  10  feet  a!bove  normal. 
The  country  which  the  creek  drains  is  very  flat,  and  consequently 
the  water  runs  off  very  slowly.  The  main  channel  of  the  creek 
was  covered  with  ice  two  feet  thick. 

37 
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The  icefitarted  to  go  out  on  the  evening  of  the  30th.  Tied  along 
the  dock  (nuarked'  "  €  ")  were  a  number  of  boats.  The  ice  was  so 
heavy  that,  when  it  reached  this  dock,  the  water  at  that  time  being 
'  almost  up  to  the  level  of  the  dock,  instead  of  passing  under  the 
dock  and  over  the  dam,  it  passed  on,  carrying  with  it  a  num'ber  of 
boats  and  attempted  to  reach  the  river  over  the  spillway.  The 
result  was  that  the  spillway  was  carried  out  and'  two  boats  went 
out  with  the  ice. 

The  break  and  the  loss  of  boats  was  -serious,  but  the  greatest 
expense  to  the  State  will  undoubtedly  come  from  damage  claims 
for  flooded  lands,  the  basis  for  such  claims  being  that  the  State 
in  conBtructing  the  dam  across  the  creek  mouth  has  'backed  the  water 
up,  and  is  so  liable  for  any  damage  that  may  occur  from  floods. 
This  sounds  reasonable,  and  has,  in  years  past,  resulted  in  the 
State's  paying  many  damage  claims.  I  think,  however,  that  the 
dam  has  little,  if  anything^  to  do  with  it,  unless  it  be  in  the  near 
vicinity  of  Tonawanda.  The  whole  country  is  so  flat,  and  the  bed 
of  the  'Stream  has  so  little  fall,  that,  even  if  the  dam  were  not  there, 
the  floods  would  still  occur.  Still,  to  prevent  any  future  claims 
for  damages  the  following  is  recommended : 

The  river  lock  (marked  "  d  ")  is  in  bad  shape.  The  dock  "  c  " 
prevents  ice  from  passing  over  the  dam  and  should  be  removed. 
The  dam  "  a  "  should  be  removed  and  replaced  by  some  form  of 
movable  dam  combined  with  a  river  lock,  the  present  one  "  d  " 
being  closed.  Then,  after  navigation  closed,  the  dam  could  be 
lowered,  the  bed  of  Tonawanda  creek  being  thus  restored  to  its 
original  state. 

In  this  way  the  State  could  no  longer  be  held  lialble  for  damage, 
at  least  for  damage  due  to  a  dam  across  the  creek. 

GENESEE  RIVER  DAM. 

This  dam  was  constructed  to  turn  water  into  the  Genesee  feeder 
and  thence  into  the  Erie  canal  at  Rochester.  Originally  it  served 
its  purpose.  The  mill  owners  of  Rochester  and  the  State  have 
always  had  more  or  leas  trouble  as  to  who  should  have  the  use 
of  the  water  in  the  Genesee  river.    The  flash  boards  on  portions 
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of  the  present  diam  have  been  removed,  so  as  to  give  the  millerB 
more  water  during  the  suimner  months,  when  the  river  ifi  very  low. 
For  this  reason  the  gates,  where  the  Tiver  enters  the  feeder,  have 
to  be  kept  shut  during  low  water  to  prevent  the  canal  water, 
through  the  feeder,  from  flowing  into  the  river. 

With  'the  dam  in  its  present  condition,  no  feed  can  be  obtained 
from  the  river  except  duHuig  high  water,  and  as  this  rarely  oocurs 
during  the  summer  months,  the  Genesee  river  is  practically  useless 
as  a  source  of  water  supply.  This  dam  should  be  torn  down  and  a 
new  one  of  masonry  built  in  its  place.  Surveys  are  now  being  made 
with  this  object  in  view,  but  no  estimate  of  -cost  can  be  given  yet. 

•    •  OLD  CANAL  AT  HOLLEY. 

When  the  course  of  the  canal  near  Holley.was  changed,  a  short 
length  of  the  old  canal  was  still  kept  open.  At  present  this  'branch 
canal,  about  3,000  feet  long,  is  used  by  only  one  company  for  ship- 
ping purposes,  amd  its  output  is  very  small.  The  banks  of  this 
branch  canal  are  very  high  and  in  very  poor  shape.  A  spillway 
located  near  its  end  is  also  in  bad  shape. 

It  is  recommended  to  abandon  thi^  branch  canal,  dam  its  mouth, 
and,  in  place  of  the  Holley  spillway  on  the  main  line  of  the  canal, 
which  mufrt  'be  rebuilt  in  any  case,  to  erect  a  new  spillway  with  a 
capacity  equal  to  that  of  the  two  present  spillways. 

ERIE  BASIN,  BUFPAiLO,  N.  Y. 

The  Erie  basin,  probably  one  of  the  most,  valuable  harbors  in 
Buffalo^  is  in  very  bad  shape, 

Aibout  fifty  feet  of  one  end  of  the  breakwater  has  fallen  away. 
The  pieis  extending  from  the  breakwater  into  the  basin  have  rot- 
ted away,  and  the  basin  between  and  around  these  piers  has  been 
filled  up  with  mud,  tim'ber  and  sunken  (boat-s  until  that  portion 
of  the  ba«in  is  practically  useless.  There  is  always  great  diffi- 
culty in  finding  room  for  canal  boats  to  lay  during  the  winter 
months,  and  for  that  reason,  if  for  no  other,  the  'basin  should  be 
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put  in  repair.  It  is  recommended  that  that  portion  of  the  basin 
between  the  breakwater  and  the  dotted  line  shown  on  the  accom- 
panjiBg  map  be  dredged  to  obtain  twelve  feet  of  water  an'd  the 
rest  of  the  basin  be  dredged  to  obtain  eighteen  feet  of  water,  or 
as  near  thoee  depths  as  possible  without  excavating  any  rock. 
Also  that  new  piers  and  a  crib  island,  as  shown  on  the  plan^  be 
constructed.  Careful  soundings  have  been  taken  over  the  whole 
basin,  and  the  following  is  the  estimated  cost  of  the  work: 


Qnantity. 


228,000 

55,000 

69,700 

37,000 

265,000 

40,000 

150 

1 

1 


ITEM. 


Cable  yards  wet  excavation  of  earth  — 
Cubic  yards  earth  fllllxtK  between  cribs. 
Cabic  yards  loose  stone  filling  in  cribs.. 
Feet  B.  M.  hemlock  timber  in  cribs  .... 

Feet  B.  M.  oak  timber  in  cribs 

Poands  wrooKbt-iron  tie  rods 

Snabbing  posts 

KemoTlng  wrecks 

Bepairing  breakwater 


Total 

Engineering  and  inoidentals. 


Grand  total. 


Price. 


$0  17 

25 

2  00 

19  00 

88  00 

\t^ 

10  00 

5,000  00 

10,000  00 


Amount. 


$38,760  00 

18,760  00 

133,400  00 

64,030  00 

•87,450  00 

1,600  00 

1,500  00 

5,000  00 

10,000  00 


1855,490  00 
85,610  00 


$391,100  00 


HAMBURG  CANAL. 

Section  8,  article  7  of  the  Constitution  of  the  State  of  New  York 
provides  that  the  M>ain  and  Hamburg  canal  may  be  leased  or  sold, 
the  proceeds  of  such  lease  or  sale  to  be  applied  to  the  improvement, 
superintendence  or  repair  of  the  remaining  portions  of  the  canals. 

The  State,  with  little  or  no  restrictions,  has  allowed  the  citj  of 
Buffalo  an'd  its  citizens  to  empty  sewage  into  the  Hannbui^  and 
Erie  canals.  The  Erie  canal,  because  of  its  situation  and  because 
of  itsi  oonsftant  use  for  navigation  pupposee,  is  not  so  badly  pol- 
luted as  the  Hamburg  and  its  slips.  The  Hamburg  canal,  situ- 
ated  as  it  is,  has  no  current,  and  has  not  in  a  number  of  years  been 
used  for  navigation,  and  has  become  nothing  more  thani  a  stag- 
nant body  of  water  into  which  a  large  amount  of  Buffalo's  drain- 
age empties. 

The  Hamburg  canal  was  built  in  1846,  andi  as  early  as  1855 
attempts  were  made  to  abate  the  nuisance  it  then  created.    Prom 
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that  time  until  1882  varions  plans  were  tried  to  create  a  current 
in  the  canal  and  thus  cleanse  it;  'but  none  were  successful.  In 
1882  C5ol.  G.  E.  Waring  prai)osed!  to  relieve  the  diflSculty  by  con- 
structing an  intercepting  sewer,  running  generally  parallel  to  liie 
Hamiburg  an<d  Erie  canals  and  emptying  into  the  Niagara  river  near 
Perry  street. 

The  sewer  was  built,  but  proved  a  failure,  either  from  faulty 
construiction  or  design,  and  the  condition  of  the  Ham^burg  is  as 
bad  now  as  it  ever  was.  For  the  last  few  years  the  city  has  been 
spending  |6,000  per  year  operating  pumps  and  wheels  to  create 
a  current.  .The  current,  however,  is  not  apparent. 

In  view- of  the  great  importance  of  abating  the  Hamburg  canal 
nuisance,  both  to  the  city  of  Buffalo  amd  to  the  State  of  New  York, 
the  following  plan  and  estimate  are  submitted.  A  reference  to 
the  aeoompanying  map  will  show  the  location  of  all  points'  men- 
tioned. No  money  was  available  for  maMng  this  plam  and  esti- 
mate, so  the  work  has  been  done  at  odd)  times,  and  the  data 
necessary  ihas  been  largely  obtained  from  records  in  the  Buffalo 
city  engineer's  office  and  in  this  office.  No  detail  plans  for  the 
sewer  proper  have  been  made,  'but  there  is  no  doubt  that  the  esti- 
mated cost  is  not  too  small,  and  that  the  size  of  the  proposed  sewers 
would  'be  changed  little,  if  any,  by  further  calculation. 

PLAN  FOR  ABATING  THE  HAMBURG  OANAL  NUISANCE. 

The  plan  in  general  cooisists  in  constructing  a  sewer  in  the  place 
now  occupied  by  the  Hamburg  and  Clark  &  Skinner  canals.  The 
outlet  of  the  proposed  sewer  i«  to  be  at  the  junction  of  the  Clark 
&  Skinner  canal  with  Buffalo  creek.  The  sewer  extends  up  the 
Clark  &  Skinner  canal  to  its  junction  with  the  Hamburg,  where 
it  is  joined  by  two  sewers  located  in  the  Hamburg,  one  coming 
west  from  Hamburg  street  and  the  other  coming  east  from  Wash- 
ii^gton  street.  The  sizes  of  the  different  portionsj  of  the  sewer 
can  be  found  on  the  map.  After  this  sewer  has  been  constructed, 
all  intercepted  sewers  being  connected,  dams  are  to  be  built  across 
the  Hamburg  canal  at  Commercial  street  and  across  the  Ohio 
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fllip  at  Elk  etreet,  and  all  of  the  Hamburg  canal  and  all  of  the 
Clark  &  Sklmner  canal  and  that  portion  of  the  Ohio  slip  between 
Elk  street  and  the  Ham'burg  canal  are  to  be  fllled  to  an  elevation 
six  feet  above  Lake  Erie  water  surface,  except  at  street  crossings, 
where  the  em'bankmeiit  would  b%  carried  up  to  th  natural  street 
grade.  A  gate  is  also  to  be  put  in  at  the  outlet  so  that  the  sewer 
can,  when  necessary,  'be  pumped  out  and  cleaned.  It  mrght  be 
well  to  state  here  that  the  Clark  &  Skinner  canal  and  that  portion 
of  the  Ohio  slip  which  it  is  proposed  to  abandon  are  at  present 
practically  of  no  use  for  navlgattion. 

The  dbjection  which  will  at  once  be  raised  to  this  plan  will  be 
the  fact  that  it  is  proposed  to  empty  a  large  amount  of  sewage 
into  Buffalo  creek,  which  reaches  the  Niagara  river  above  the 
intake  of  the  city  water^works;  but,  as  all  this  sewage  now  reaches 
the  same  place,  the  objedtion  does  not  hold«.  I  also  believe  that 
the  amount  of  sewage  reaching  the  Niagara  river  under  the  pro- 
posed plant  would  be  very  much  lees  than  at  present,  as  a  great 
deal  of  the  present  pollution  of  the  Hamburg  canal  and  its  tribu- 
taries is  due  to  faotoriea  along  the  shores  dumping  their  refuse 
into  the  canal.  This  practice  would,  of  course,  have  to  be  stopped 
after  the  canal  had  been  filledi. 

I  shalJ  not  go  into  dietails  as  to  the  calculations  by  which  the 
sizes  of  the  sewer®  were  arrived  at.  The  area  drained  was  taken 
at  3,640  acres,  with  an  average  elope  of  3.5  feet  per  1,000  feet,  and 
the  population  was  aissumed'  at  60,000.  The  water  consumption 
per  capita  was  taken  from  the  city  reports  at  250  gallons  per.  day, 
which  is  probably  much  in  excess.  The  rainwater  that  could  reach 
the  sewer  was  taken  at  the  rate  of  one  inch  of  water  flailing  per 
hour  on  the  territory  drained.  A  careful  calculation  was  made  of 
the  largest  amount  of  sewage  that  could  be  emptied  into  the  pro- 
posed sewer  by  sewers  that  would  intercept.  The  present  8-foot 
intercepting  sewer  was  calculated  to  carry  115.6  cubic  feet  per 
second.  The  eewers  at  present  emptying  into  the  Ohio  slip  can  be 
carried  on  to  the  Clark  &  Skinner  outlet.  The  cost  of  this  is  not 
included  in  the  following  estimate: 
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Esiimaie  of  the  coat  of  abating  the  HmrA-wrg  Cwnai.  Nuisance. 
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ITEM. 
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S.tTO 
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Should  this  plan  be  followed  there  would  be  reclaimed  about 
23  acres  of  land  which  is  now  occupied  ^s  the  caDale,  and  the 
sanitary  condition  of  3,&40  acres  would  be  vastly  improved,  while 
that  of  the  rest  of  the  icity  would  be  no  worse  than  it  is  now.  If  at 
any  time  it  should  be  deemed  advisable  to  build  another  and  larger 
intercepting)  «ewer,  the  coet  of  whicli,  if  it  were  large  enough  to 
be  of  any  use,  would  be  immense,  the  work  done  under  the  pro- 
posed plan  would  not  be  lost,  as  any  intercepting  sewer  could 
start  from  the  Hamburg  oanal  where  it  joins  the  Olark  &  gkinn«r 
canal.  From  a  financial  point  of  view,  the  plan  is  feasible. 
Twenty-three  aicres  of  land  would  1)6  reclaimed,  and  this  land,  at 
150,000  per  acre,  which  is  an  average  of  what  the  surrounding 
property  is  assessed,  wonld  be  worth  ?1,150,000.  The  difference 
between  this  snm  and  the  estimated  coat,  even  if  one  decreases 
and  the  other  in«rea«es  to  a  considerable  extent,  would  be  ample 
to  pay  for  any  damage  claims  that  might  arise.  Besidiea  this, 
there  are  ten  bridiges  crossing  the  <canaJ,  which  the  State  owns, 
and  whioh  would  tbe  removed  and  all  expense  of  mainter""'"' 
done  away  with. 

The  three  feasible  methodig  Iby  which  this  plan  could  be  ca 
out  are  as  follows: 

(1).  The  State  oould  do  the  work  itself  and  afterwards  dii 
of  the  reclaimed  land. 

(2).  The  State  could  give  the  canals  aq  they  are  to  the  ci 
Buffalo,  subject  to  the  city's  building  the  sewer  under  State  c 
tian. 
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(3).  The  State  could  sell  the  canate  as  they  are  to  Qje  highest 
bidder,  su'bject  to  said  bidder's  building  the  sewer  under  State 
direction. 

The  'first  plan  would  probably  be  the  best,  and  the  la«t  the 
cheapest. 

In  order  to  carry  out  this  plan,  further  legislation  might  be 
necessary  before  the  State  could  dispose  of  or  close  up  the  Clark 
&  Skinner  canali  and  the  Ohio  slip. 

BEPIAIRS    Aim    IMPIROVEMENTS    TO    HIGHWAYS    AND 
BRIDGES,   CATTARAUGUS  INDIAN   RESERVATION. 

Act,  chapter  949-950,  Law6  of  1896. 

The  money  appropriated!  under  the  above  acts  has  been  wisely 
and  economically  expended.  A  total  of  thirteen  miles  of  highway 
has  «been  improved,  four  of  which  have  been  turnpiked,  making  a 
thirty-foot  road'way  with  good  ditches  and  partially  graveled*;  Law- 
ton  hill,  Plank  Road  hill,  Gk)wanda  hill  and  Brant  hill,  formerly  nar- 
row, badlly-  gullied  and  nearly  impassiaible  hill  roads  have  been  well 
ditched  and  graded  to  a  uniform  gradient.  The  large  bridge  over 
Cattaraugus  creek,  near  Versailles,  has  been  thoroughly  repaired, 
defective  braces,  dhord  members  andl  floor  renewed  and  masonry 
thoroughly  pointed.  This  'bridge  will  require  no  further  repairs 
for  several)  years.  The  two-span  bridge  over  Clear  creek,  near 
Thomas  Orphan  Asylum,  has  fbeen  tem/porarily  repaired.  That 
future  appropriations  for  the  betterment  of  the  highways  on  this 
reservation  may  be  secured  for  the  best  interests  of  the  State,  the 
following  list'  of  (improvements  is  respectfully  su1[>mitted,  placed 
in  the  order  of  urgency: 

Bridge  over  Clear  creek,  one. mile  west  of  Thomas  Orphan  Asy- 
lum, consisting  of  two  60-f)aot  span  timber  trusses  on  defective 
masonry  and  pile  albutmentis  and  pier,  now  badly  decayed  and  in 
unsafe  condition^  with  east  approach  exposed  to  the  action  of  the 
creek.  This  bridge  should  ibe  renewed  and  protected  at  the  earliest 
possible  moment.    Two  60-foot  spans,  16-foot  roadway,  steel  bridge 
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on  imasonr J  abivtments  and  pier^  wDtfti  ea«t  approaicli  ^aded  an^d  up- 
stream >bank  yeneered  with  flat  etone  is  recommended.  Estimated 
expense,  14,000. 

Bridge  over  fimall  stream  northwest  of  Gowanda,  now  badly 
decayed  and  blocked  up  on  light,  defective  masonry.  Should  be 
replaced  by  a  14-foot  rubble  ar<»h.  The  bridge  being  only  14-feet 
span,. with  high  abutments,  the  arch  will  be  the  moati  economical 
construction.    Ei^mated  expense,  {1,300. 

Tumpibing  road,  Irving  to  Thomais  Orphan  Aisylum,  7  miles. 
Estimated'  expense,  f  1,000. 

TuTupiktng  road,  Thomas  Orphan  Asylum  to  Gowanda  and  Col- 
lins State  Farm.    Estimated  expense,  J500. 

Complete  graveling  road,  Lawton  to  Thoma-s  Orphan  Asylum. 
Estimated  expense,  |1,30Q. 

The  map  and  photographs  annexed  will  show  the  location  and 
candition  of  the  various  places  mentioned. 

Aet,  chapter  950,  Laws  of  1896. 

Dredging  and  removing  obstruction®  in  Findlay's  lake,  county  of 
Chautauqua. 

This  work,  whiobt  was  done  by  the  Superintendent  of  Public 
Works,  consisted  in  removing  stumps  and  logs  from  the  bed  of  the 
lake. 

ERIE  CANAL  IMPROVEMENT. 

Act,  chapter  79,  Laws  of  1895,  aud  act,  chapteii  794,  Laws  of  1896. 
Work  on  the  surveys  for  this  improvement,  which  is  to;  consist 
in  deepening  the  Eide  canal  so  that  a  depth  of  nine  feet  of  water 
will  be  obtained,  was  started  on  January  13,  1896.  To  (facilitate 
the  work,  the  division  was  divided  into  eleven  sections,  and  an 
assistant  engineer  put  in  charge  of  each  isection.  The  following 
table  will  show  the  division  and  the  names  of  the  assistant  engi- 
neers in  charge: 
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S«c. 

From 

To 

Assistant  engineer. 

Dlst. 

11.... 

Wayne  Co.  Line  Bridge  . . 

Poor  Houfle,  look  56 

Lock  61 

Lock  62 

Poor  Hoose,  lock  66 

Lock  61 

G.  0.  Honse 

15.958 

14 

James  W.  Beed 

H.  P.  Gillette 

16.438 

16.... 

Look  62 

17.168 

16 

Ko we  Street  bridff e 

Cooley's  Basin  bridge 

Brailev's  bridce 

George  E  Greene 

C.  T.  Middlebrook,,  Jr  . 
Boyd  Eble 

9.213 

17.... 
18 

Rowe  Street  bridee 

Cooley'e  Basin  bridge 

Bniilev's  bridse 

14.186 
16.049 

19 

Shelby  Basin  bridge 

CadT  bridge,  Lockport 

Basil's  bridge 

Mnnson  Nichols 

C.  H  Flaniaan 

14.661 

20.... 

Bbeiby  Basin  bridge 

Cady  bridge,  Lookport . . . 
Bash's  bridse 

14.067 

ai.... 

H .  A.  Van  Alstyne 

D.  D.  Waldo 

14.730 

22 

Guard  lock,  Black  Rock.. 
Buffalo,  inc.  slins ......... 

11.965 

23 

Guard  lock,  Black  Bock  .. 

0.  S.  Wilson 

5.025 

Each  party  consisted  of  an  assistant  engineer,  2  levelers,  2  rod- 
men,  4  chainmen,  and  from  4  to  6  laborers.  A»  soon  as  cross-sec- 
tioning was  started,  assistant  engineers  eachnigiht  woaldsend  their 
notes  to  the  Rochester  offiice,  where  they  were  plotted  up  and  the 
amount  of  excavation  calculated. 

All  plans  for  necessary  new  bridges  or  o-ther  structures  were 
also  mad<e  in  the  Bachesten  office. 

The  wdnter  of  1896  was  unusually  severe,  and,  on  account  of  the 
cold'  weather  and  the  great  amount  of  snow,  the  work  on  the  sur- 
veys was  necessarily  slower  than  it  would  have  been  un^der  more 
favorable  circumstances. 

It  being  impossible  to  draw  the  water  from  sections  22  an»d  23  and 
from  part  of  section  21,  the  eross-sections  on  that  portion  of  the 
canal  had  to  be  taken  by  soundings  either  from  iee  or  from  floats. 
Where  the  canal  'bottom  was  of  earth,  cross-sections  were  taken 
every  100  feet,  and  where  its  was  of  rock,  every  25  feet. 

Besides  the  work  of  oross^ectioning,  a  complete  map  and  survey 
of  the  entire  canal  property  has  (been  made,  showing  the  adjoining 
property  for  300  or  400  feet  on  each  side  of  the  canal,  and  the 
location  of  all  bridges  and  other  structures. 

At  the  present  writing,  rough  estimates  of  the  cost  of  the  im- 
provement have  been  made,  but  the  data  at  hand  is  not  yet  com- 
plete enough  to  givfe  correct  estimates  of  the  cost. 

The  division  has  been  in  charge  of  J.  L.  Little  as  division  en- 
gineer during  the  entire  year,  with  A.  T.  Jones  as  resident  engineer 
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from  September  30, 1895,  to  June  30, 1896,  and  G.  R  Neher  as  resi- 
dent engineer  from  July  15,  1896,  to  September  30,  1896. 

A  statement  of  the  engineering  expenses  of  the  division  is  hereto 
annexed,  showing  in  detail  the  names  of  the  persons  employed^ 
time  of  service  and  •compensation  of  each;  also  one  showing  con- 
trabts  pending  and  another  shewing  contracts  conqplefted,  and  final 
accounts  rendered  during  the  year.  ^ 

Respectfullly  submitted, 

J.  L.  'LITTLE, 
Division  Engineer. 
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Bvmmia/ry  of  Engmeering  EaDpenses  'wpon  the  Western  Dimsion, 
New  York  Staie  CcmaiUj  for  the  fiscal  yea/r  ending  Septem- 
ler  30,  1896. 


HXTRAORDINABT  REPAIRS 


Dredging  Ohio  bMin.  Buffalo 

Dredging  Senec*  lake  leyel,  Chemung  canal 


Kain  atreet  bridge,  Fairport 

Weat  Main  aireet  bridge,  Rocheater.. 

Pendleton  oolyert 

Mill  atreet  bridge,  Buffalo 

Tonawanda  and  Amherst  ditchea 

Bridge  at  Falla  creek,  Montour  Falls 

Canu  improToment 

Glen  creek.  Watkina 

Main  street  bridge,  Newark 

Dyke  at  Coming 

9rie  basin  and  docks,  Buflklo 


Repairing  and  improving  Mud  creek. 


Dredging  lower  Black  Rock  harbor 

Improving  Catharine  creek,  Montour  Falls 

Exchange  street  bridge,  Rocheater 

Bull  creek  improvement 

Porter  avenue  bridge,  Buffalo >. 

Sewer  at  HorseheadB 

Repaira  to  Chaaanng  canal  atHoraeheada 

Divens  ditch  and  culvert 

Chemung  river  bridge  abutments 

Repairs  to  roads  and  bridges  at  Versailles 

Repairs  t«  highways  at  ]Mdhouse 

Repaira  to  bridge  at  Irving 

Removing  Portei  avenue  bridge  to  Jeraey  street,  Buffalo 

Soott  street  bridge,  BnflUo 

Survey  Newtown  creek 

Repairing  hiehwaya  ftom  Lawtons  to  Y ersallies 

Dredging  and  removing  obatructiona  in  Flndley's  lake  . . 

Genesee  river  storage  survey 

Ordinary  repairs 


Total. 


AUTHOBIZID 
BY 


Chap. 


{ 


145 
572 
482 
576 
151 
652 
17 
18 
19 
57 
79 
140 
217 
221 
224 
307 
477 
820 
453 
514 
547 
590 
679 
932 
982 
982 
932 
982 
932 
482 
947 
949 
949 
950 
950 
282 


Lawa. 


1894 
1894 
1896 
1894 
1886 
1894 
1895 
1895 
1896 
1885 
1885 
1895 
1895 
1895 
1895 
1895 
1896 
1895 
1895 
1895 
1895 
1895 
1895 
1895 
1895 
1895 
1895 
1895 
1895 
1896 
1896 
1896 
1896 
1896 
1896 
1895 


Amonnt. 


} 


14 
55 


$864  02 
16128 

1,028  22 

60  00 
80  20 

497  80 
1,000  00 

205  65 
78,053  33 

427 

646 

490  37 

866  67 

834  98 

616  26 
272  00 
750  00 
583  80 

2,706  60 
497  25 
200  00 
160  02 
126  80 
200  00 
200  00 
200  00 
42  15 
218  97 

1,276  62 
98  77 
51  28 

7,401  71 

9,974  62 


$110,281  95 
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dam  entirely  open.  It  also  provided  the  sum  of  JIO.OOO  for  fi 
inveBtigatiotis  aa  to  beat  site,  the  actual  location  only 
made  after  such  additional  investigation. 
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REPORT. 


Albany^  N.  Y.,  January  1,  1897. 
Hon.  Campbell  W.  Adams,  State  Engineer  and  Surveyor: 

Sir. —  I  have  the  honor  to  report  as  follows  relative  to  the  work 
done  on  the  Genesee  river  storage  project  during  the  summer  of 
1896.  This  season's  work  has  been  performed  under  the  provisions 
of  an  item  in  the  Supply  Bill,  Chapter  950  of  the  Laws  of  1896, 
wherein  is  provided  the  sum  of  ?10,0(K)  for  further  investigation  of 
foundation  of  proposed  dam  at  Mount  Morris,  and  of  the  best 
means  of  transportation  of  material  to  its  site,  and  for  detailed 
plans. 

In  regard  to  the  provision  of  the  clause  of  the  Supply  Bill  as 
to  further  investigation  of  dam  at  Moun't  Morris,  it  may  be  stated, 
that  by  reason  of  the  work  thus  far  performed  having  all  been 
on  tl^e  proposed  site  at  Mount  Morris,  the  idea  had  become  preva- 
lent that  the  possibilities  of  storage  on  the  Genesee  river  had  been 
exhausted  by  the  surveys  made  in  previous  years,  and  no  other 
site  could  be  obtained  as  satisfactory  as  the  Mount  Morris  site. 
This  misunderstanding  as  to  the  real  facts  of  the  case  led  to  the 
insertion  of  the  clause  of  the  Supply  Bill  in  the  manner  indicated. 

VIEWS  OP  THE  ENGINEERING  DEPARTMENT. 

It  may  be  noted,  however,  that  the  Act  passed  by  the  Legislature 
at  the  1895  Session,  but  which  did  not  receive  the  Governor's 
approval,  provided  for  an  appropriation  for  the  construction  of 
a  dam  on  the  Genesee  river,  leaving  the  question  of  location  of 
dam  entirely  open.  It  also  provided  the  sum  of  |10,000  for  further 
investigations  as  to  best  site,  the  actual  location  only  to  be 
made  after  such  additional  investigation. 
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This  matter  is  referred  to  by  way  of  showing  that  the  Engineer- 
ing Department,  at  any  rate,  had  not  considered  the  question  of 
site  definitely  settled. 

THE  LIMITATION  OF  THE  INVESTIGATION  TO  MOUNT 

MORRIS  A  TBOHNIOAL  ERROR. 

After  the  passage  of  Act,  Chapter  950,  and  its  approval  by  the 
Governor,  the  discovery  was  made  that  the  provision  in  question 
apparently  limited  the  additional  investigation  to  the  site  fdrmerly 
oonaidered  at  Mount  Morris.  On  second  thought,  however,  it  ap- 
peared clear  that  this  was  a  technical  error  which  had  no  signifi- 
<»ance;  that  the  object  of  the  additional  appropriation  was  to  de- 
termine the  best  possible  site,  if  any  better  existed,  and  really 
there  was  no  reason  why  a  portion  of  it  should  not  be  used  for 
such  additional  studies  as  the  Honorable  State  Engineer  and  Sur- 
veyor might  deem  necessary.  This  view  of  the  case  was  referred 
to  the  HonoraWe  Comptroller,  and,  his  assent  having  been  ob- 
tained^ it  was  decided  to  investigate  further  sites  by  way  of  de- 
termining whether  the  storage  could  not  be  made  cheaper  than 
at  Mount  Morris^  the  provisional  determination  having  been  made 
in  the  meantime  that  a  site  above  the  Upper  falls  at  Portage  prob- 
ably possessed  decided  advantages  over  the  sites  previously  studied 
at  Mount  Morris.* 


*By  way  of  preMiiting  the  previotis  •wark  on  the  Geneaee  Storage,  refereiMse  may 
■be  made  to  the  special  rei>ort  of  the  Hon.  John  'Dogar-t,  State  EInglneen  and  Surveyor, 
juB  found  In  A^pipendix  F  of  tbe  Amnual-  Report  of  t3ie  <State  iE>ngineer  and  Surveyor,  for 
tbe  fiscal  year  ending  Sopteznlber  90,  1S90.  The  reports  of  iMiesers.  BaAley  cud  Klbbe, 
Assistant  Engineers  to  Mr.  Bogart,  are  covered  by  the  same  reference.  The  Report  of 
the  Hon.  Martin  Schenck,  State  Engineer  and  Surveyor,  may  be  found  at  page  44  of  the 
Annual  Report  of  ,t)he  State  S^nglneer  and  Surveyor,  for  tihe  fiscal  year  ending  September 
JIO,  ISQZ.  The  report  of  Hon.  E.  Sweet,  ex-'State  ETngineer  and  Surveyor,  as  Consulting 
Engineer,  may  be  found  in  Appendix  'R  of  the  Asnnual  Report  of  the  Stsite  E>nglneer  and 
Surveyor,  for  the  fiecal  year  ending  September  80,  1S98.  The  Report  of  the  Commls- 
Bloners  appointed  In  1892  by  Qovemor  Flower  may  be  found  in  Senate  Dooumenta  of 
1883.  The  first  Report  ot  the  present  writer  may  be  found  in  A4>pendix  O  of  the 
Annual  Report  of  the  State  Bnglneer  and  Surveyor  for  lAve  flaoall  year  ending  September 
80,  1888.  The  second  report  may  be  found  In  A^ppendiX'  iE>  of  the  Annual  Report  of  the 
^ate  lEngineer  and  Surveyor  for  the  fiscal  year  ending  8eptem>ber  80,  1864.  Also,  see 
paper  by  the  present  writer,  The  Genesee  River  Storage  and  Its  Relations  to  the  EHe 
Canal  and  the  Manufacturing  Interests  of  Western  New  York,  as  prepared  for  the  Roohes- 
ter  Chamber  of  Commerce.  This  paper  contains  a  large  amount  of  historical  InXormatloa 
not  given  in  the  official  reports.  The  foregoing  includes  all  the  inforoiatlon  in  regard 
to  (Qeneeee  Storage  previous  to  the  present  Report. 
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PREVIOUS  WORK  ON  THE  GENESEE  STORAGE  PROJECT. 

It  may  be  noted  that  all  the  work  accomplished  by  Mr.  Bogart 
in  1890  was  general  in  its  character.  It  was  carried  on  more  par- 
ticularly with  reference  to  the  selection  of  the  best  site  in  the 
canyon  of  the  Genesee  river  between  Mount  Morris  and  the  foot 
of  the  Portage  falls.  No  detail  surveys  were  made,  although  Mr. 
Bogart  states  that  a  dam  58  feet  in  height^  which  would  store 
1,500,000,000  cuibic  feet  (the  amount  which  he  considered  necessary 
for  canal  purposes),  could  be  erected  for  perhaps  f  1,000,000.  Fur- 
ther than  this,  so  far  as  can  be  learned  either  from  the  report  or 
from  the  office  records,  no  detailed  estimates  were  made  by  the 
Department  at  that  time.* 

TABLE  No.  1. 

Showing  the  flow  of  the  Oenesee  Ri/ver  at  Mount  Morris  in  cvbio 

feet  per  second, 

(Drainage  area  at  Mount  Morris,  1,070  square  miles.) 


MOKTH. 


December  t. 
Jannarj  ... 
February  .. 

March 

April 

May 


Mean 

June 

Jnly 

Amrust .. 


Mean 


September 
October... 
Doyember 


Mean  . . . . 
Tearly  mean . 


1893. 


314 
356 
5ie 


895 


1894. 


2,170 
1,297 
884 
S,074 
S.245 
4.308 


2,485 


1.050 
132 
200 


1895. 


568 
604 
224 
1>03 
1,927 
174 


1890. 


1.226 

436 

907 

2  786 

3,245 

157 


454 


888 
407 

782 


689 


1,525 


886 

1.456 

128 
105 
115 

296 
226 
188 

116 

236 

100 
104 
449 

148 

1.664 

782 

216 

874 

526 


1,005 


Bemarks. 


From  September,  1893,  to  January, 
1895,  inclasive.  tbe  oriirinal  flo^s 
as  fHven  on  the  diairramrt  in  the 
report  of  April  1,  1894,  have  been 
correcte<l  as  follows:  For  mean 
monthly  flows  of  less  tban  1,000 
cabio  feet  per  second  5  per  cent, 
has  been  deducted;  over  1.000 
cubic  feet  per  second  and  less  than 
8,000.  10  per  cent,  deduction; 
above  3,000  cubic  feet  pnr  second, 
5  per  cent,  has  been  <ied acted. 
These  corrections  have  been  indi- 
cated by  the  results  of  the  weir 
measurements  nisde  in  the  sum- 
mer and  fall  of  1896. 


While  Mr.  Bogart  did  not  submit  any  estimates  showing  the 
cost  of  high  dams  on  the  Genesee  river,  the  opinion  is  still  expressed 


*See  Asuiual  Report  o>f  State  E/ncrlneer  and  Surveyor  for  fiscal  year  ending  September 
30,  1890,  for  the  efftim^te  referred  to. 

f  In  all  of  the  following  tables  the  water  year  is  considered  as  beginning  with  the  month  of 
December  and  ending  with  November.  Thus  the  water  year  of  1893  extends  IVom  December, 
1802,  to  November,  1893,  inclasive. 
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in  Ms  report*  that  the  opportunity  for  forming  an  artificial  reser- 
voir of  great  dimensions  exists  in  the  Mount  Morris  canyon  under 
remarkably  favorable  circumstances. 

THE  INVESTIGATIONS  IN  1893. 

The?  work  performed  under  the  direction  of  the  present  writer 
in  18&3  was  of  an  entirely  different  character  from  that  performed 
in  1890.  The  report  of  1890  having  indicated  the  Mount  Morris 
canyon  as  the  preferable  location,  with  a  numher  of  sites  pointed 
out  of  which  general  investigations  had  been  made,  it  then  became 
desirable  to  investigaite  those  sites  in  detail  and  prepare  close  esti- 
mates of  the  cost  of  constructing  dams  at  each.-  At  the  beginning 
of  the  study  it  became  evident  that  Sites  3  and.  4  might  be  con- 
sidered unworthy  of  special  consideration  'by  reason  of  the  small 
storage  to  be  gained.  The  detail  work  was,  therefore,  narrowed 
to  Sites  1  and  2,  as  defined  by  Mr.  Bogart,  together  with  an  addi- 
tional site  known  as  the  Hogback  location.  Detailed  investiga- 
tions were  made  of  these  three  sites,  the  results  of  which  may  be 
found  in  the  Reports  of  1893  and  1894,  where  estimates  of  the  costs 
of  the  several  dams  in  detail  may  also  be  found.  It  will  be  under- 
stood that  the  work  of  1893  was  all  done  with  reference  to  deter- 
mining the  relative  value  of  the  several  locations  in  the  Genesee 
canyon  at  or  near  Mount  Morris. 

CONCLUSIONS  REACHED  IN  1890. 

As  already  stated,  the  general  conclusion  reached  in  1890  was 
that  a  location  in  the  narrow  Mount  Morris  canyon  would  be  pref- 
erable to  any  other  on  the  Genesee  riv^r.  ProTt^ably  the  prin- 
cipal reason  for  this  conclusion  was  the  low  cost  of  the  lands  to 
be  flooded.  As  shown  by  Plates  I  and  II,  the  Mount  Morris  canyon 
is  deep  and  narrow,  with  steep  slopes  at  the  sides,  and  while  the 
fiat  lands  through  which  the  river  flows,  altematiug  from  side  to 
side,  are  generally  fertile,  still  their  location  at  the  bottom  of  this 
deep  gorge  renders  them  practically  inaccessible,  and  hence  of  low  , 

•S«e  1890  Report.  iMLge  420. 
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value.  The  estimates  as  given  in  the  1894  report  place  a  value 
upon  the  2,620  acres  of  land  required  for  a  dam  storing  7,500,000,000 
cubic  feet,  of  only  |78,600,  and  it  is  believed  thjit  this  sum  would  be 
ample  for  the  amount  of  land  required  at  that  point.  By  reason 
of  deep  and  expensive  foundations  for  the  dam,  the  entire  reservoir 
is  found,  however,  to  cost  |2,785,000.  Hence  it  appears  that  at 
Mount  Morris  practically  the  entire  expenditure  is  for  .the  dam  — 
f 78^600,  the  estimated  cost  of  the  land  to  be  flooded,  is  so  small  a 
portion  of  the  whole  that  it  may  be  in  effect  left  out  of  the  ac- 
count. It  appears  clear,  therefore,  that  the  low  cost  of  the  land 
to  be  taken  had  in  some  way  obscured  the  real  question  at  issue, 
thus  leading  to  the  selection  of  a  site  which  the  work  of  this  year 
has  shown  to  be,  even  though  the  land  is  cheap,  a  relatively  very 
expensive  one. 


TABLE  No.  2. 

Showing  the  flow  of  the  Oenesee  river  at  Mount  Morris^  in  inches^ 

on  the  watershed. 

(Drainage  area  at  Meant  Morris,  1,070  square  miles). 


MONTH. 


December. 
January  .. 
February  . 
Marcb  .... 

April 

May 


Total. 


Jane . . . 
July... 
August 


ToUl. 


September 
October... 
IfoTember 


Total 

Total  for  year. 


1893. 


0.38 
0.38 
0.64 


1.25 


1894. 


2  34 
1.40 
0.86 
3.31 
8.39 
4.43 


16.73 


i.lO 
0.14 
0.22 


1.46 


0.93 
0.44 
0.82 


2.19 


19.88 


1895. 


0. 

0. 

0 

1. 

2. 

0. 


61 
66 
22 
04 
01 
19 


1896. 


1.82 
0.47 
0.91 
3.00 
3  38 
0.17 


5.63 

9.25 

0.13 
0.11 
0.12 

0  39 
0.24 
0.20 

0.36 

0.83 

0.10 
0.11 
0.47 

0.16 
1  74 
0.82 

0.68 

2  72 

6.67 

12.80 

Kemarks. 


For  the  monthly  flows  of  this  table 
in  mean  cublo  feei  per  second,  see 
Table  No.  1. 


THE  STEPS  TO  BE  TAKEN  IN  STORAGE  PROJECTS. 

In  view  of  the  fact  that  large  storage  projects  are  now  exten- 
sively agitated  in  this  State,  and  are  likely  to  require  considerable 
attention  from  the  State  Engineer's  Department  for  the  next  few 
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years,  it  is  deemed  proper  to  salient ly  point  out  that  there  are  cer- 
tain steps  to  be  taken  in  the  formulation  of  such  a  project  which 
cannot  be  safely  neglected.  In  the  first  place,  we  need  to  know 
in  any  given  case  the  tox)ography  of  the  entire  river  valley  thor- 
oughly^ for  which  purpose  the  tojpographical  survey  of  the  State 
should,  in  the  writer's  opinion,  be  pressed  to  an  immediate  con- 
clusion in  order  to  furnish  this  part  of  the  necessary  information 
in  full  detail.  Secondly^  we  need  to  know  the  runoff  of  the  stream 
in  comparison  with  the  rainfall  and  mean  temperature  of  the  local- 
ity for  a  series  of  years.  For  this  purpose  there  should  be  obtained 
BLB  soon  as  possible  a  series  of  gagings  of  the  principal  streams 
of  the  State,  together  with  the  necessary  meteorological  observa- 
tions.* The  greater  the  length  of  time  covered  by  such  records 
the  more  value  they  have.  In  any  case,  we  ought  not  to  begin 
the  construction  of  a  large  storage  project  until  we  have  at  least 
five  years'  record  of  the  runoff  of  the  stream  in  comparison  with 
the  meteorological  data.  And  ten  years  would  be  mu<;h  better. 
By  keeping  such  records  we  may  hope,  in  the  course  of  time,  to 
learn  the  full  value  of  the  rivers  of  New  York  as  a  part  of  the 
material  resources  of  the  State. 

We  may  conclude  then  that  a  storage  project  such  as  that  now 
under  consideration  is  a  special  problem  which  may  be  stated  in 
general  terms  as  follows:  Given  a  river  of  known  drainage  area, 
the  rainfall  on  the  drainage  area  and  the  runoff,  it  is  required  to 
find  either  the  maximum  storage  available  for  complete  regulation, 
or  the  practicable  storage,  together  with  the  effect  of  the  same  on 
the  various  interests  involved  whatever  they  may  be.  The  avail- 
able data  for  such  solution  are  (1)  the  rainfall  and  other  meteorolo- 
gical records;  and  (2)  the  runoff  record  as  determined  by  gagings 
of  the  stream. 

THE  STATE  NEEDS  STREAM  FLOW  INVESTIGATION. 

In  discussing  this  phase  of  the  question,  it  may  be  proper  to  say 
that  the  present  writer  has  no  intention  of  reflecting  in  any  way, 


*Tbe  State  Weather  Bureau  ha«  kept  meteorological  record*  at  a  nuin4>er  of  places 
since  18S9.  The  difficulty  with  the  records  of  this  bureau  Is  thait  the  observers  are 
yohintary  and  very  fow  com|>let6  records  have  been  obtained.  The  observers  B(hould 
be  paid  enough  to  insure  tihe  oontlntilty  of  tibe  work. 
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shape  or  maimer  <m  the  previous  work  of  the  Department.  If  there 
ifl  any  reflection  it  is  upon  the  general  policy  of  the  State  in  not 
beginning  such  a  series  of  gaging  of  the  leading  streams  many 
years  ago.  Indeed  it  is  astonishing,  considering  the  amount  of 
money  which  the  State  of  New  York  has  invested  in  its  canal  sys- 
tem, and  which  depends  upon  the  flow  of  the  various  streams  of  the 
Staf  e  to  supply  it  with  water^  that,  previous  to  the  last  two  or  three 
years  almost  absolutely  nothing  has  been  done  in  the  way  of  gaining 
this  important  information.  There  is  no  State  in  the  Union  where 
information  of  the  kind  indicated  has  been  as  necessary  as  in  New 
York,  and  yet  thus  far  New  York  State  has  done  nearly  nothing  in 
the  way  of  obtaining  it.*  It  is  even  behind  a  number  of  the  other 
States  where  a  knowledge  of  stream  flow  has  been  recognized  as 
important,  and  detailed  observations  have  been  made  covering  the 
point  now  under  discussion. -f* 

By  way  of  illustrating  the  foregoing  propositions,  it  may  be 
pointed  out  that  in  the  absence  of  special  information  applying 
to  the  streams  of  our  own  State,  Mr.  Bogart  could  only  use,  in 
such  studies  as  he  made  in  1890,  general  data  largely  derived 
from  gagings  of  streams  abroad. |  Working  from  such  data,  it 
was  concluded  that,  as  a  mean  a  run-off  of  about  12.3  inches  on  the 
watershed  might  be  expected  at  Mount  Morris  in  an  average  year.§ 
*  A  s  may  be  seen,  Mr.  Kibbe  shows  by  his  ta'bles  the  possibility  of 
a  collection  of  only  6.27  inches  in  a  minimum  year,,  although  12.3 
inches  has  apparently  been  considered  the  quantity  which  might 
reasonably  be  expected.    The  whole  matter  illustrates  the  danger 

*Tlie  writer  of  course  does  not  OTerlook  the  work  of  Jt)(hii  B.  Jervls  In  safl?lD«  tbe 
Eaton  and  Modleon  brooks  in  1836.  TSie  gagings  were,  however,  only  of  the  flow  of  two 
smaU  drainage  areas  and  merely  extended  av«r  two  seasons. 

fAs  for  instance  in  Maln«  wibere  sodh  studies  were  made  about  20  years  ago  and 
wQiioh  ha.Tie  been  of  great  use  In  leading  to  the  dievelopm-ent  of  water  powier  In  that 
State.    Also,  in  New  Jersey  where  a  study  of  stream  flow  was  completed  in  1894. 

TTik^  Sudbury  river  gagings  in  MossochuBetts  and  the  Croton  in  tMs  State  had  been 
only  slightly  considered  by  engineers  in  1890. 

$6ee  Appendix  F  of  Annual  R/eport  of  State  Engineer  and  Surveyor  for  the  fiscal 
year  ending  September  30, 1880,  page  422.  Mr.  Bogart  points  out,  however,  that  the  amount 
of  water  flowing  In  tbe  Genesee  river  through  a  long  s^les  of  years  could  only  be  abso- 
luteiy  ascertained  by  measurement  of  sucb  flow  for  many  years.  Also,  see  tables  accom- 
panying the  report  of  Mr.  Kibble,  facing  page  456  of  the  same  report  Also,  see  page  464 
of  that  report. 
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of  applying  averages  to  questions  of  stream  flow.  Further,  by 
way  of  showing  how  impossible  it  is  to  arrive  at  safe  conclusions 
regarding  the  flow  of  streams  in  any  other  way  than  by  actual 
gagings,  it  may  be  pointed  out  that  the  present  writer,  when  pre- 
paring his  final  report*  on  the  Genesee  storage  project,  in  the 

TABLE  No.  3. 

Showing  the  proportional  flow  of  the  Genesee  River  at  Portagey 

im,  cubic  feet  per  second. 

(Drainage  area  at  Portage,  1,000  square  miles.) 


MONTH. 


December. 
January  .. 
February  . 

March 

April 

May 


Mean 


Jnne . . . 
July  ... 
August 


Mean 


September 
October . . . 
November 


Mean  — 
Yearly  mean. 


1893. 


294 
833 
482 


369 


1894. 


2,028 
1,212 
826 
2.873 
3,033 
3,830 


2.316 


981 
123 
187 


424 


1895. 


531 
565 
209 
1,684 
1,8U0 
103 


830 
380 
731 


644 


1,429 


492 


1896. 


1,146 

408 

848 

2,604 

3.033 

147 


828 

1,861 

120 

98 

108 

277 
211 
176 

109 

221 

93 

97 

420 

138 
1.556 

731 

202 

817 

Remarks. 


For  inches  on  the  watershed  as  de- 
rived  from  Monnt  Morris  gagings 
see  Table  No.  2. 


039 


spring  of  1894,  made  a  careful  study  of  the  meteorological  data 
available  at  that  time,  with  the  result  of  arriving  at  the  conclusion 
that,  for  the  Upper  Genesee  drainage  area,  the  minimum  runoff 
might  be  expected  to  reach  10.60  inches  on  the  watershed,  although, 
probably,  for  the  area  at  Rochester,  by  reason  of  less  rainfall  on 
the  catchment  area  of  the  lower  river,  the  runoff  would  not  ex- 
ceed 8.5  inches  in  a  minimum  year.  One  of  the  first  things  done 
in  connection  with  the  survey  work  of  1893  was  to  establish  a 
series  of  gagings  of  the  daily  flow  of  the  Genesee  river  at  Mount 
Morris,  which  have  been  kei)t  up  from  September  1  of  that  year 
to  the  present  time.    From  these  gagings  we  learn  that  in  the 


•See  Animal  Report  State  Engineer  and  Surveyor  for  flsc&l  year  ending  September 
30,  1S94,  Appendix  !B.  Table  No.  7,  facing  page  376. 
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water  year  of  1895  (Deceiiil)er,  1894,  to  November^  1895,  inclusive), 
the  runoff  of  the  Genesee  river  at  Mount  Morris  was  only  6.67 
inches  In  the  watershed.  The  detail  of  these  gagings  may  be 
found  in  Tables  Nos.  1  and  2.  The  writer  cites  this  computation  of 
his  own  by  way  of  showing  that,  in  discussing  the  misapprehensions 
as  to  Genesee  storage,  which  have  arisen  by  reason  of  inadequate 
data,  there  is  no  intention  of  reflecting  on  the  former  work  of  the 
Department.  If  there  is  any  reflection,  it  is  on  his  own  work  as 
well  as  that  of  others. 

ERRONEOUS  VIEWS  OF  GENESEE  STORAGE. 

Continuing  the  discussion  on  this  line,  it  may  be  further  re- 
marked that,  while  Mr.  Bogart  did  not  actually  say,  in  his  report 
of  1890,  that  a  runoff  of  12.3  inches  might  'be  expected  in  a  year 
of  minimum  flow,  still  in  some  way  that  figure  has  been  tacitly 
accepted,  especially  in  Rochester,  where  great  interest  in  the  Gen- 
esee storage  project  has  been  manifested  because  of  the  incidental 
benefits  to  the  water  power  to  be  realized  there.  On  this  basis  the 
conclusion  has  been  drawn  that  a  total  storage  in  the  Mount  Morris 
canyon  of  7,370,000,000  cubic  feet  would,  supply  the  needs  of  the 
Erie  canal  and  furnish  about  30,000  horse  power  continuously,  or, 
in  other  words,  would  ensure  a  minimum  flow  of  about  1^00  cubic 
feet  per  second.  Nearly  all  discussion  of  the  Genesee  storage  pro- 
ject for  the  last  six  years  has  proceeded  on  the  basis  that  the  pro- 
posed dam  at  Mount  Morris,  storing  7,370,000,000  cubic  feet,  would 
produce  substantially  this  result.  The  year  1895*,  however,  was 
an  exceedingly  dry  year,  not  only  in  Western  New  York,  but  in  a 
large  portion  of  the  Eastern  United  States.  Streams  generally 
ran  very  low  that  year.  As  already  indicated,  the  Mount  Morris 
gagings  indicate  a  total  flow  for  the  water  year  of  1895  of  only 
6.67  inches^  while  at  Rochester,  with  2.2  times  the  catchment,  the 
flow  probably  did  not  exceed  about  6.41  inches* 


*Aa  is  vhcwn  ty  tlie  meteorologrical  recordf  the  rainfall  of  the  Lower  Qenes^e  area  -was 
l€88  in  1096  ahan  tfliat  of  the  Ui>per. 
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RECENT  ADVANCES  IN  METHODS  OF  TREATING  STREAM 

FLOW. 

As  further  modifying  the  implication  that  the  great  discrepancy 
between  the  results  of  computation  and  of  actual  observation  can 
be  considered  as  in  any  way  reflecting  on  the  engineering  skill  of 
those  concerned  in  former  years  with  Genesee  storage,  it  may  be 
remarked  that  since  1890  very  great  advances  have  been  made  in 
methods  of  treating  questions  of  stream  flow  and  their  application 
to  river  regulation  in  the  manner  proposed  on  the  Genesee.  At 
the  present  time  we  may  consider  questions  of  stream  flow  and 
river  regulation  as  upon  an  entirely  different  basis  from  what  they 
were  in  1890.* 


TABLE  No.  4. 

Showmg  proportional  flow  of  the  Genesee  River  at  Rochester  in 

cubic  feet  per  second. 

(Drainage  area  at  Rochester,  2,365  sqaare  milea.) 


MONTH. 

1893. 

1894. 

1895. 

-» 

1896. 

Remarks. 

December 

1,797 
2,867 
1,954 
6.794 
7,172 
9,080 

1,256 
1,835 

495 
3,985 
4,257 

885 

2,710 
964 
2,005 
6,158 
7,172 
847 

Jamiarv 

ITebniary 

March 

April 

May..:       ...         

JMM.  mj  ..................... 

Mean 

6,477 

1,958 

3,218 

Jane 

2,321 
292 
442 

283 
232 
254 

654 
501 
416 

July 

AnstLst -. 

For  inches  on  the  watershed  as  de- 

rived   from    tbe    Monnt    Morris 

Mean '. . 

1,003 

266 

522 

ffsgiuffs,  see  Table  Ko.  2. 

Seotember 

694 

737 

1,141 

873 

1,963 

899 

1.729 

221 
230 
993 

327 
8,667 
1,728 

October 

Noyember - 

• 

ean 

1,523 

478 

1,926 

Yearly  mean • 

3,370 

1,163 

2,220 
12.80 

Inches  on  watersbe  d 

19.38 

6.67 

•See  Report  on  W&t<er  Supply,  Wiator  Powefy  th«  Flow  of  StreamB  and  Attendant 
Phenomena.    By  C.  C.  Vermeule,  Vol.  8  of  the  Final  Report  of  the  State  Geologist  of 
New  Jersey,  1894. 
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ESTIMATED  COST  OP  THE  PROPOSED  RESERVOIB  IN 

THE  MOUNT  MORRIS  CANYON. 

As  indica'ted  on  page  628,  it  appeared  desiruble  before  beginning 
the  preparation  of  detailed  plans  for  a  reservoir  on  the  Genesee 
river  to  examine  an  additional  site  at  Portage,  just  above  the  upper 
fall  at  that  place.  Before  proceeding  to  a  description  of  the  new 
site^  it  will  be  desirable,  in  order  to  have  the  figures  at  hand  for  a 
comparison  of  the  two,  to  present  briefly  the  estimates  made  in 
former  reports  of  the  cost  of  the  proposed  reservoir  in  the  Mount 
Morris  canyon.*  Referring  to  the  figures  in  detail,  it  appears  that 
at  Site  No.  1,  a  dam  raising  the  water  surface  130  feet  would  cost, 
if  built  of  concrete  alone,  12,450,000,  but,  if  buitt  with  sandstone 
faces  throughout,  except  for  the  spillway,  where  granite  is  pro- 
vided, the  estimated  cost  would  be  {2,590,000.  A  dam  of  the  same 
height  at  Site  No.  2,  if  built  throughout  of  concrete  would  cost 
f 2,600,000,  but  with  sandstone  faces, and  independent  spillway,  the 
cost  would  be  |2,720,000.  These  estimates  are  for  a  plain  wall 
without  any  architectural  treatment  of  any  sort  or  kind.  As  the 
result,  however,  of  the  final  studies,  it  is  considered  desirable  to 
give  the  dam  some  limited  adominent  in  the  way  of  architectural 
treatment.  Estimating  such  work  at  flOO,000,  we  have  that 
amount  to  be  added  to  the  estimates  just  cited  in  order  to  place 
the  Mount  Morris  project  on  the  same  basis  as  that  which  has  been 
used  in  preparing  the  design  at  Portage. 

Again  no  decision  was  ever  made  as  to  just  the  location  for  the 
dam  at  Mount  Morris,  whether  it  should  be  at  Site  No.  1  or  Site 
No.  2.  ,By  way  of  comparison  we  may,  therefore,  take  a  mean  of 
the  estimated  costs  of  these  sites.    We  have  then:. 

Estimated  cost  of  Site  No.  1  without  architectural 

adornment |2,590,000  00 

Add  for  architecture 100,000  00 

Total f 2,690,000  00 


I 


*6ee  Anniuil  Report  of  th«  State  Btigineer  axul  Surveyor  for  the  fiscal  year  ending 
Septeniber  JBO,  18M;  Appendix  S,  p.  ae4*71  referrincrto  the  detailed  eetlnrntee. 
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Estimated  cost  of  Site  No.  2  without  architectural 

adornment |2,720,000  00 

Add  for  architecture .' 100,000  00 

I  

Total 12,820,000  00 


The  mean  of  f2,690,000  and  ?2,820,000  is  f 2,755,000. 

In  addition  to  the  architectural  adornment,  it  has  also  been  con- 
sidered desirable  to  include  in  the  estimates  for  the  reservoir  at 
Portage  the  cost  of  a  good  wagon  road  entirely  around  the  reser- 
voir, and  in  order  to  make  the  Mount  Morris  project  fully  com- 
parable we  should  also  add  for  the  cost  of  a  similar  road  there. 
The  object  of  making  this  road  is  to  add  to  the  attractiveness  of 
the  reservoir  as  one  of  the  interesting  points  for  tourists  in  the 
State.  It  is  considered  that  such  a  road  can  be  built  for  $1,000 
per  mile,  which  makes  the  cost  for  30  miles,  the  distance  around 
the  proposed  Mount  Morris  reservoir,  f 30,000.  Adding  this  sum 
to  the  total  of  ?2,755,000  previously  obtained,  and  we  have  a  final 
total  of  |2  J85,000. 

As  regards  the  total  storage,  a  dam  at  Site  No.  1,  at  Mount  Mor- 
ris,  130  feet  in  height,  will  store  7,700,000,000  cubic  feet;  in  the 
same  way,  a  dam  130  feet  high  at  Site  No.  2  tvill  store  7,040,000,000 
cubic  feet.  The  mean  of  these  tw^o  is  7,370,000,000  cubic 
feet.  We  have,  therefore,  a  mean  storage  in  the -Mount  Mor- 
ris canyon  of  7,370,000,000  cu'bic  feet,  costing  a  total  of  f 2,785,000, 
or  at  the  rate  of  |377.88  per  million  cubic  feet  stored.  We  will 
use  these  figures  in  comparing  the  relative  commercial  advantages 
of  the  two  sites. 
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TABLE  No.  5. 

A  comparison  of  the  gagi/ngs  of  the  Genesee  JRi/ver  at  Rochester 
with  those  at  Mount  Morris^  for  the  water  years  1894-1896, 
inclusive. 

(In  oabic  feet  per  second,  and  with  yearly  means  also  in  inches'on  tbe  watershed.) 


1894. 

- 

1895. 

m 

1896. 

• 

MONTH. 

1 

s. 

1 
S 

o 
O 

H 

1 

i 

< 

o 

H 

04 

1 

u 
u 

1 

o 

2& 

A4 

December 

(1) 

3,914 

2.841 

2,584 

6,008 

5,646 

6,304 

(2) 

3.914 

2,841 

2,584 

6.008 

5,646 

6,304 

(3) 

4,797 
2,867 
1,954 
6,794 
7.172 
9,080 

(1) 

1.459 
1,619 
977 
4,035 
3,083 
1.309 

(2) 

1,100 

1,200 

700 
4,035 
3.083 

900 

(3) 

1,256 

1,335 

495 
3,985 
4,257 

385 

(1) 

1,839 
1,645 
2,702 
3,725 
7,623 
1,576 

(2) 
1,700 
1,400 
2,702 
3,725 
7,623 
1,300 

(3) 
2,710 

iTannary 

964 

T*^brnary ......  t  ..... . 

2,005 

March 

6,158 

April 

7,172 

May 

347 

*■*"•»  •-•-••••--•■.••'-•• 

Mean 

4.576 

~^^95r 

1,055 
973 

4,576 

6,477 

2.099 

1.848 

1,958 

3.181 

8.064 

8,218 

June 

2,800 
792 
732 

2,321 
292 
442 

885 
645 
660 

535 
390 
400 

283 
232 
254 

1,317 
854 
685 

1,000 
645 
440 

654 

July.: 

AuKUBt 

501 
416 

Mean 

1,656 

1,426 

1,003 

728 

440 

250" 

220 

500 

256 

977 

602 

523 

September 

1,664 
1,226 
1,782 

~1,500" 
920 
1,600 

1,963 

899 

1,729 

407 
366 
834 

221 
230 
993 

324 

2.271 

993 

240 

2,000 

745 

327 

.  October 

8,667 

November 

1,728 

Mean 

1,673 

1.335 
~2.978 

1,523 

534 
1,364 

333 

478 

1,853 

1.006 

1,926 

Yearlv  mean 

3,088 

8,370 

1,116 

1,163 

1,174 

1,951 

2,220 

Inches  on  watershed. 

19.20 

18.85 

19.88 

8.48 

6  41 

6.67 

12.48 

11.20 

12.80 

FLOODS  IN  THE  GENESEE  RIVER. 

Great  floods  have  occurred  in  the  Genesee  river  in  1815,  1835, 
1857, 1866  and  1896.  At  a  number  of  times  between  1865  and  1896 
the  river  has  also  been  very  high,  but  at  no  time  since  1865  as 
severe  as  in  1896.  Beyond  the  mere  fact  that  a  very  severe  flood 
occurred  in  1815,  which  overflowed  the  flats  in  the  valley  between 
Avon  and  Mount  Morris,  and  the  black  ash  swamp  which  then 
covered  the  area  now  included  in  the  First  and  Third  wards  of 
the  city  of  Rochester,  little  is  known  as  to  the  flood  of  that  year. 

The  next  great  flood  of  which  we  have  record  occurred  in  October, 
1835.*  Considerable  damage  wajs  done  to  the  farms  In  the  flats. 
According  to  jstatements  made  by  Harvey  Ely,  a  former  citizen 
of  Rochester,  the  flow  of  the  river  in  the  flood  of  1835  amounted 


*Se6  Report  of  F.  C.  Milto  relative  to  tbe  Geneeee  Valley  Canal.    Assembly  Documeor 
No.  78,  1887,  page  69. 
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to  about  36,000  oubio  feet  per  second.  This  statemen/t  is  interest- 
ing because  the  flow  in  the  flood  of  1865^  so  far  as  it  can  be  com- 
puted from  the  data  available,  was  probably  not  much  in  ex<^es8 
of  that  figure,  although  it  may  possibly  have  gone  as  high  as  from 
40,000  to  42,000  feet  per  second.  In  the  spring  of  1896  the  flood 
also  approximated  to  the  same  quantity. 

In  February,  1857,  a  serious  flood  occurred  in  the  Genesee  river 
which  carried  away  not  only  a  number  of  buildings  on  the  north 
side  of  the  Main  street  bridge  at  Rochester,  but  also  undermined 
the  pier3  of  that  bridge  and  even  finally  swept  away  the  greater 
part  of  the  old  structure.  A  new  bridge  was  in  process  of  con- 
struction at  the  time. 


THE  GREAT  FLOOD  OF  1865. 

March,  1865,  was  a  period  of  general  high  water,  throughout  West- 
ern  New  York.  Long-continued  cold  weather  and  a  heavy  snow- 
fall were  followed  by  a  sudden  thaw,  accompanied  by  rain,  about 
the  middle  of  March.  On  the  16th  a  freshet  in  the  Upper  Genesee 
valley  was  reported,  and  on  the  17th  the  water  was  very  high  at 
Rochester,  but  aside  from  the  usual  alarm  manifested  on  such 
occasions,  the  situation  was  not  considered  specially  serious.  The 
river,  however,  continued  to  rise  during  the  night  of  March  17th, 
until  the  banks  of  the  Genesee  Valley  and  the  Erie  canals  were 
overflowed,  with  the  water  pouring  direct  from  the  river  into  the 
canate.  The  river  further  rose  above  its  banks  until  finally  nearly 
the  entire  central  portion  of  Rochester  was  under  water.  The  Pho- 
tographs, Plates  III  to  IX,  show  the  condition  of  some  of  the  prin- 
cipal streets,  as  well  as  the  height  to  which  the  river  rose  at  that 
time.  During  the  whole  of  the  18th  and  part  of  March  19th  the 
only  means  of  transportation  throughout  the  entire  business  por- 
tion of  Rochester  was  by  boat.  The  gas  supply  was  cut  off  early 
in  the  disaster,  leaving  the  city  in  darkness.  The  New  York  Cen- 
tral and  Hudson  River  railroad  bridge  over  the  river  was  carried 
away,  and  traffic  suspended  on  that  railway  for  several  days.  The 
damage  to  property  is  stated  to  have  exceeded  fl,000,000.* 


*Tlie  fOTOgoliiff  details,  of  floods  In  tbe  Oenesee  rlT«r  up  to  and  Including  1866,  tLaT# 
boon  mostly  sleanod'  fromr  Peck's  History  of  Rodh««ter.  The  iitfwvpaperft  of  tib«  day  Ihiy« 
also  been  referred  to  for  parttoalArs  of  tlie  creat  flood  of  1805. 
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Rochester  newspapers  of  March,  1865^  give  detailed  accounts 
of  the  Genesee  flood,  from  which  it  is  gleaned  that  the  damage  must 
have  been  very  isevere,  and  may  have  even  considerably  exceeded 
11,000,000. 

Aflevere  flood  also  occurred  in  the  Upper  Genesee  at  Mount  Morris 
in  March,  1893,  at  which  time  large  quantities  of  ice  were  left  in 
the  streets  of  the  lower  portion  of  that  village,  as  indicated  by 
Plate  X. 

It  is  very  common  for  the  flats  in  the  vicinity  o*  Mount  Morris 
to  be  inundated  with  great  destruction  of  farms  and  growing  crops, 
as  shown  by  Plates  XI  and  XII.  The  flats  between  Mount  Morris 
and  Rochester  were  also  inundated  May  22-24,  1894,  the  damage 
to  growing  crops  at  that  time  amounting  to  many  thousand  dollars. 

FLOOD  OF  1896  NEARLY  REACHES  THE  DANGER  LIMIT. 
As  shown'by  Plate  XIII,  the  flood  of  April,  1896,  came  very  near 
reaching  the  danger  limit,  so  near,  indeed,  that  it  is  now  the 
opinion  of  many  thinking  citizens  of  Rochester  that  the  regulation 
afforded  by  the  proposed  storage  dam-  at  Mount  Morris  may  not 
be  sufficient  to  fully  protect  the  city  from  a  repetition  of  the  dis- 
aster of  1865.  If  the  river  were  to  again  rise  to  the  height  attained 
in  that  year,  the  damage  would  inevitably  be  several  times  greater 
than  occurred  then. 

DIRECT  INTEREST  OP  THE  STATE  IN  GENESEE  RIVER 

FLOODS. 

This  is  a  matter  in  which  the  State  has  direct  interest.  As  shown 
by  plates  XIV,  XV  and  XVI,  the  obstructions  to  the  free  flow  of 
the  Genesee  river  tjirough  the  city  of  Rochester  by  bridges  and 
the  Erie  canal  aqueduct  are  very  great,  and  while  it  is  true  that 
the  area  of  the  opening  of  the  aqueduct,  of  4,309  square  feet,  is 
larger  than  that  of  one,  at  any  rate,  of  the  city  bridges,  which  is 
approximately  3,367  square  feet,  still,  the  aqueduct  was  undoubt- 
edly, to  some  extent,  responsible  for  the  disaster  of  1865.  Plate 
VIII  may  be  considered  a  very  strong  showing  on  this  point.  The 
State's  responsibility  in  1865  was  fixed  by  the  payment  of  damages 
on' account  of  the  flood  of  that  year. 

41 
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THE  FLOOD  COMMISSION  OP  1866. 

Following  the  great  flood  of  March,  1865,  the  Legislature,  on 
May  1,  of  that  year  passed  an  Act  appointing  Ck)mmi88ioners  to 
inquire  into  and  ascertain  the  cause  or  causes  of  the  inundation 
of  the  city  of  Rochester  by  the  waters  of  the  Genesee  river  in  the 
month  of  March,  1865^  and  also  to  ascertain  whether  any,  and,  if 
any,  what^  obstructions  had  been  placed  in  said  river  which  tended 
to  cause  or  increase  the  extent  of  such  inundation,  and  the  nature 
and  extent  of  such  obstructions,  and  what  measures,  proceedings 
and  remedies  were  necessary  or  proper  for  the  purpose  of  guarding 
against  or  preventing  a  recurrence  of  such  an  inundation.  The 
Commissioners  appointed  under  this  Act  were  Addison  Gardner, 
Amos  Bronson,  Levi  A.  Ward,  George  J.  Whitney  and  George  E. 
Mumford.     General  I.  F.  Quinby  was  Engineer  to  the  Commission. 

The  Commission  begins  its  report  by  stating  that  there  is  no 
record  in  the  previous  history  of  Rochester  of  any  serious  damage 
from  overflows  of  the  river,  no  former  flood  having  to  any  impor- 
tant extent  spread  beyond  the  banks  of  the  river.  In  view  of  this 
©tate  of  things  the  citizens  of  Rochester  had  felt  it  to  be  of  the 
highest  importance  to  ascertain  the  cause  of  the  unprecedented 

« 

extent  of  the  1865  flood,  and,  as  far  as  possible,  to  guard  against 
its  recurrence. 

As  to  the  first  cause,  it  is  stated,  that,  by  reason  of  a  sudden 
change  of  temperature  from  winter  to  almost  summer  heat,  an 
immense  body  of  snow,  which  had  accumulated  during  the  pre- 
vious winter  weather,  was  suddenly  melted  and  thrown  at  once 
into  the  river  channel,  wuthin  the  space  of  three  or  four  days^  in- 
stead of  occupying  a  week  or  more,  as  in  ordinary  floods.  Secondly, 
the  effect  of  the  flood  was  increased  in  consequence  of  the  obstruc- 
tion to  free  flow  caused  by  the  bridge  and  embankment  of  what 
is  now  the  New  York,  Lake  Erie  and  Western  railway  at  Avon. 
The  openings  in  the  embankment  across  the  river  valley,  while  ade- 
quate for  ordinary  floods,  were  entirely  too  small  for  the  quantity 
of  water  flowing  in  March,  1865.  The  consequence  was  that  at  the 
time  of  greatest  flow  the  water  stood  at  least  three  feet  higher  on 
the  upper  side  of  the  embankment  than  on  the  lower  side.     The  em- 
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bankment  finally  gave  way,  thus  allowing  a  large  quantity  of 
ponded  water  to  flow  suddenly  down  the  river,  filling  the  channel 
a-t  Rochester  beyond  its  carrying  capacity.  As  a  third  cause,  the 
Commissioners  found  that  the  channel  of  the  river  was  obstructed 
through  the  city  of  Rochester  in  such  manner  as  to  cause  overflows 
into  the  Erie  and  Genesee  Valley  canals  at  that  place.  The  remedy 
suggested  is  that  the  waterway  through  the  city  be  considerably 
increased. 

THE  OBSTRUCTION  CAUSED  BY  THE  ERIE  CANAL 

AQUEDUCT, 

As  regards  the  Erie  canal  aqueduct,  the  Commissioners  point 
out  that  the  piers  supporting  the  structure,  instead  of  being  built 
parallel  with  the  stream^  run  partially  across  it,  thereby  materially 
Increasing  the  amount  of  the  obstruction  by  so  changing  the  cur- 
rent that  at  least  one-half  the  river  as  it  passes  the  aqueduct  flows  . 
in  the  direction  of  the  east  bank  above  Main  street  bridge.  The 
Commissioners  also  point  oUt  that  during  the  flood  trunks  of  trees, 
logs  and  timber  lodged  against  the  aqueduct  and  closed  a  consid- 
erable portion  of  the  waterway  through  the  arches.  Under  these 
circumstances  the  flood  rose  to  the  copings,  standing  more  than 
three  feet  higher  on  the  south  side  than  on  the  north.  The^  situa- 
ation  is  saliently  illustrated  by  Plate  VIII.  The  Commissioners 
alsa  considered  that  Main  street  bridge  presented  coiisiderable  ob- 
struction. In  1865,  and  for  some  years  previous  to  that  time,  more 
than  two-thirds  of  the  eastern  arch  of  the  bridge  had  been  closed 
by  the  wall  of  the  building  on  the  north  side.  This  obstruction, 
however,  was  removed  by  the  action  of  the  flood,  the  building  in 
question  having  been  carried  away.  Since  then  the  east  opening 
has  been  left  entirely  free. 

WATERWAY  AREAS, 

At  the  present  time  the  areas  of  the  several  oi>enings  of  the 
arches  of  the  Erie  canal  aqueduct  at  Rochester  are  as  follows: 

First  opening,  east  side,  516.6  square  feet;  second  opening,  681.4 
square  feet;  third  opening,  625.7 square  feet;  fourth  opening,  641.3 


644  Annual  Keport  of  the 

square  feet;  fifth  opening,  615.3  square  feet;  sixth,  opening,  625.7 
square  feet;  seventh  opening,  552.4  square  feet;  total,.  4,308.3 
square  feet. 

The  following  are  the  total  openings  of  the  several  river  bridges : 
Court  street,  5,081  square  feet;*  Main  street,  3,367  square  feet; 
Andrews  street,  4,511  square  feet;  Central  avenue,  about  4,450 
square  feet. 

It  will  be  noticed  that  the  area  at  Main  street^  the  first  bridge 
below  the  aqueduct,  is  941  square  feet  less  than  that  of  the  Erie 
canal  aqueduct. 

The  Commissioners  also  gave  some  attention  to  the  causes  w^hich 
made  the  fiood  of  1865  greater  than  that  of  any  previous  year,  and 
expressed  the  opinion  that  the  same  causes  might  produce  a  still 
greater  flood  in  the  future. 

DEFORESTATION  A  CHIEF  CAUSE. 

As  a  chief  cause,  the  Commissioners  considered  that  cutting  off 
the  forests  and  clearing  up  lands  were  likely  to  lead  to  heavier 
floods  from  year  to  year.  In  view,  therefore,  of  what  seemed  to 
the  Commissioners  a  constant  source  of  danger,  they  arrived  at 
the  conclusion  that  a  much  larger  waterway  was  imperatively 
necessary  through  the  city  of  Rochester.f 

The' foregoing  gives  the  mere  important  conclusions  of  this  Com- 
mission, and  we  may  now  pass  to  a  consideration  of  the  effect  of 
deforestation  in  adding  to  the  intensity  of  floods.:]: 

The  view  that  floods  are  largely  increased  by  deforestation  of  a 
drainage  area  is  extremely  prevalent,  and  many  important  treatises 
have  been  written  advocating  that  view.  The  contrary  view  has 
also  been  expressed  by  a  number  of  authors.  By  way  of  indicating 
the  present  state  of  the  evidence,  we  may  briefly  refer  to  some  of 


*Tbls  is  the  opening  of  the  river  arches  below  the  level  of  the  flood  of  1865;  In  addition  the 
arches  over  the  Johnson  and  Seymour  raceway  have  an  opening  of  700  square  feet  and  the  Brie 
canal  arches  of  498  square  feet. 

tThe  waterway  is  still  substantially  the  same  as  In  18<S5.  If  anything  it  has  been  somewhat 
contracted  by  various  constructions  since  that  day. 

;The  Report  of  the  Commissioners  appointed  to  investigate  the  causes  of  the  inundatfon 
of  the  city  of  Rochester  in  March,  1865,  may  be  found  in  Assembly  Document  No.  117  of  th» 
Session  of  1866. 
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the  more  interesting  and  important  literature  of  the  su'bject,  at  the 
flame  time  giving  the  detail  of  some  observations  recently  obtained 
in  thifl  State. 

THE  VIEWS  OF  SIR  GUSTAVE  VON  WEX. 

Among  the  more  important  treatises,  we  may  mention  the  writ- 
ings of  Sir  Gustave  Von  Wex.  Imperial  and  Royal  Ministerial 
Counsellor  of  Austria  and  Chief  Engineer  of  the  improvement  of 
the  Danube  river  at  Vienna.  This  author,  in  a  splendid  series  of 
papers,  has  discussed  the  whole  question  of  deforestation,  with 
reference  to  its  effects  upon  streams,  in  a  more  thorough  manner 
than  can  be  found  elsewhere.  While  some  of  his  conclusions  have 
been  disputed,  his  papers  are  considered  as  giving,  on  the  whole,  a 
larger  body  of  facts  bearing  upon  this  question  than  can  be  found 
in  any  other  place.* 


*  The  foUowlDg  are  Wex*s  papers:— (1)  A  Lecrureon  the  ImproyemeDt  of  the  Danube  al 
Vienna,  delivered  before  the  Society  of  Austrian  Eos^ineers  and  Architects  on  March  18, 1876, 
by  Sir  Oustave  v.  Wez,  Imperial  Royal  Ministerial  Counsellor  and  C^ief  Director  of  the  Im- 
prorement  of  the  Danube.  Translated  by  O.  Weltzel,  Major  of  Engineers,  Bvt.  Major-General, 
U.  8.  A.  Washington;  Government  Printing  Office.  1880.  (85  pp.) 

(2)  A  Lecture  on  the  Progress  of  the  Works  of  Completion  of  the  New  Improved  Bed  of  the 
Danube  at  Vienna,  and  the  Lessons  taught  ttiereby;  together  with  a  Description  of  the 
Catastrophe  proceed  by  t^e  ice  gorge  of  1880.,  By  Sir  Gustave  Wex,  Im{>eri&l  Royal 
Allnsisterial  Counsellor  and  Chief  Director  of  the  Improvement  of  the  Danube  at  Vienna. 
With  five  sheets  of  drawings.  (E^xtracts  from  the  Journal  of  the  Society  of  Austrian 
EhigiAeers,  No.  3,  1880.)  Translated  by  G.  WeUzel,  Miajor  of  Engineers,  BvL  MaJ.  Gen. 
U.  S.  Army,  WHahlngton*;  GoYeromeiut  Printing  Office.  1881.    (88  pp.) 

(3)  First  Treatise  on  Uve  Decrease  of  Witer  in  Springs,  Oeeks,  and  Rivers,  contempor- 
aneously vri-th  an  increase  in  height  of  floods  in  Cultivated  Countries,  by  Gustave  Wex, 
Imperial  and  Royal  Ministerial  Counsellor  and  Chief  ESngineer  of  the  Improvement  of 
the  Danufbe,  at  Vienna,  with  seven  siheets  of  drawings.  From  the  papers  of  the  Society 
of  Auatrian  E>nginoers  and  Arohitect«,  1873— Nos.  2,  4,  and  6.  Translated  by  G.  Weitzel, 
MiLJor  of  E^ngineera,  Bvt.  M)aJ.  Gen.  U.  S.  Army,  Waahington;  Government  Printing 
Office.    1881.    (67  pp.) 

(4)  Second  Treatise  on  th-e  Decrease  of  Water  in  Spring,  Creeks  and  Rivers,  con- 
temfwraneously  with  an  locreaae  in  Height  of  Floods  in  Cultivated'  Countries,  by  Sir 
Oostavs  Wex,  Im{»erlal  and  Royal  Ministerial  Counsellor  and  (3htef  Engineer  of  tiie 
Improvement  of  the  Danube,  at  Vienna,  with  aix  sheets  of  drawlnga  from*  the  p«Lpers  of 
the  Society  of  th'O  Austrian  Engineers  and  Architects,  1879— Nos.  6-9.  Translated  by  G. 
Weitzel,  Ma(K>r  ot  Ghigineers,  Bvt  MaJ.  Gen.  U.  S.  A.,  Washington;  Governmient  Print- 
ing Office.    1880.    (41  pp.) 

(&)  The  Regulation  of  RlTers  aaid  Wte^erwayB,  with  a  vierw  to  tihe  Prevention  of  Floods. 
By  Gustave  Rltter  Von  Wex,  Privy  Counsellor  to  his  Imperial  >Ma()esty  tho  Emiperor  of 
Austria.  Translated  from  the  German  by  Winiam  Atkinson  Bell,  Assoc.  M.  lust.  C.  E. 
By  permdssion  of  the  Council.  ETxoerpt  Minutes  of  the  Proceedings  of  the  Institution  of 
Civil  Engineers.  Vol.  Ixix.  Session  1881-82— Fart  ill.  Edited  by  James  Forrest,  Sec- 
retary. London;  Publishod  by  tfti«  Institution,  26  Great  George  Street,  Westminster,  S. 
W;  1882.    (16  pp.) 
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In  his  paper  On  the  Decrease  of  Water  in  Springs,  Creeks  and 
Bivers  Contemporaneously  with  an  Increase  in  Height  of  Floods  in 
Cultivated  Countries,  Wex  takes  up  a  num'ber  of  long  period  records 
of  daily  gauge  heights  of  several  European  rivers  as  for  instance : 
The  Rhine,  at  Emmerich,  from  1770  to  1835;  the  Rhine,  at  Cologne, 
from  1782  to  1835;  the  Rhine,  at  Germersheira,  from  1840  to  1867; 
the  Elbe,  at  Ungatung,  from  1728  to  1869;  the  Oder,  at  Kustrin, 
from  1778  to  1835;  the  Vistula,  at  Kurzebrack,  from  1800  to  1871; 
the  Danube,  at  Vienna,  from  1826  to  1871;  and  the  Danube,  at 
Orsova,  from  1840  to  1871.  A  tabulation  is  also  given  of  contempo- 
raneous heights  at  several  stations  on  the  Danube^  from  1855  to 
1871.  Diagrams  illustrating  the  stated  records  are  given  with  the 
papers. 

The  publication  of  Wex's  first  paper,  in  w*hich  he  announced 
the  broad  proposition  that  deforestation  leads  to  decrease  in  stream 
flow,  with  increase  in(  flood  heights^  having  attracted  attention  as 
well  as  excited  controversy  among  foreign  engineers,  the  distin- 
guished author  published  a  second  treatise  in  which  he  answers 
the  objections  raised  as  well  as  adds  considerably  to  the  data.  At 
the  present  time,  while  it  is  admitted  that  some  of  Wex's  facts 
and  conclusions  may  be  modifled,  still  the  broad  proposition  that 
deforestation  does  decrease  stream  flow,  at  the  same  time  probably 
adding  somewhat  to  flood  heights,  may  be  considered  as,  on  the 
whole,  a  sound  view. 


THE  DATA  OF  STREAM  FLOW  VERSUS  FORESTS  IN  THE 

UNITED  STATES. 

As  regards  this  country,  with  the  exception  of  the  work  of  Mr* 
0.  C.  Vermeule,  in  New  Jersey,  almost  nothing  has  been  done 
further  than  the  work  of  the  Chief  of  Engineers,  U.  S.  A.,  and  of 
the  United  States  Department  oil  Agriculture,  in  collating  the  re- 
sults of  investigations  abroad.    Mr.  Vermeule,  however,  has  done 
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original  work  on  this  line  in  New  Jersey  whi<jh  we  may  properly 
refer  to  further  on  somewhat  in  detail.* 

As  another  recent  paper  deserving  notice,  we  may  refer  to  that  of 
Thom?as  P.  Roberts,  0.  E.,  of  Pittsburg,  Pennsylvania,  on  The  Re- 
lation of  Forests  to  Ploods.t. 

Mr.  Roberts'  paper  is  interesting  chiefly  as  slk  attempt  at  this 
late  day  to  controvert  the  broad  propositions  of  Wex's  papers^  by 
data  derived  chiefly  from  gaugings  of  the  Ohio  river  at  Pittsburg 
and  Cincinnati.  Tables  are  also  given  showing  the  movement  of 
a  flood  in  the  Allegheny  and'  Ohio  rivers,  in  1884,  as  taken  at  the 
same  dates  at  Oil  City,  Freeport,  Pittsburg,  Wheeling,  Marietta, 
Point  Pleasant,  Portsmouth,  Cincinnati,  Louisville,  Evansville  and 
Cairo.  As  to  the  flood  and  low  water  heights  of  the  Ohio  river  at 
Pittsburg,  the  tables  given  cover  the  period  from  1810  to  1884, 
while  those  for  Cincinnati  extend  from  1832  to  1883.  In  regard  to 
the  data  cited  by  Mr.  Roberts,  two  criticisms  may  be  made:  (1) 
The  periods  covered  are  too  short;  (2)  from  what  is  known  of  the 
way  in  which  such  records  have  thus  far  been  mostly  kept  in  the 
United  States,  probafbly  little  dependence  could  be  placed  upon 
them  for  the  determination  of  small  differences.  At  any  rate,  his 
information  is  far  too  insufficient  to  in  any  degree  controvert  the 
broad  propositions  of  Von  Wex. 

•  •See  Report  on  Water  Supply,  Water  Power,  FIjw  of  Strea.m«  and  Atteadajit  Fhen-r 
omenta.  By  G.  C.  Veremeule,  Con«uHinig  Emgineer.  Vol.  HI  of  tftie  Final  Report  of  the 
StAte  Geologist  of  New  Jersey.  Mao  an  article  on  the  Itelaiion  of  Fk>resta  to  the  Flood 
of  Streams,  in  tlhe  Annual  Report  ef  the  State  G^eologlet  of  New  Jersey,  for  the  year 
1S96.    (pp.  142-66.) 

The  noost  u«ef ul  publication  ef  the  U.  S.  Department  ef  Agriculture  bearing  an  Influ- 
ence of  ForeetB  is  Bulletin  No.  7  of  the  iPtorestry  DlTision,  Washtnfftoni,  1893,  which  con* 
tains  tSie  following  papera: 

(1)  Introduction  and  Summary  of  Conelueiooift.    By  B.  E.  Ferno^w. 

(2)  Review  of  Forest  'Meteorolog'icsl  Observationa.  A  Study  preliminary  to  a  dli- 
CQsaion  of  the  Relation  of  Forests  to  Climate.    By  M.  W.  Harrinigton. 

(3)  Relation  of  Forests  to  Water  Supplies.    By  B.  Ek.  Femow. 

(4)  Notes  on  Uhe  Sanitary  Slgnlfloance  of  For^ts.  "By  C  B.  Femow:  Appendices — (1) 
IDeterrarlnation  of  the  True  Amount  of  Precipitation  and  tte  Bearing  oa  Theories  of 
Forest  Influences.  By  Cleveland  Albl>e.  (2)  Amalyeis  of  Rainfall  witih  relation  to  Sur« 
fsee  Conditions.    By  Geo.  B.  Curtis. 

t  Read  before  the  Amerlcao  Forestry  Congress  at  lt«  Boeton  meeting,  SeptemAMTf  163S. 
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MR.  VBRM'EULE'S  WORK  IN  NEW  JERSEY. 

Retarning  to  the  work  of  Mr.  Vermeule,  in  New  Jersey,  we  may 
refer  to  the  discussion  of  the  relation  of  forests  to  the  flow  of 
streams  given  in  the  Annual  Report  of  the  State  Geologist  for 
1895  as  being  his  most  recent  publication  on  this  subject,  and, 
therefore,  presumably  indicating  his  later  views.  Mr.  Vermeule 
combats  the  idea  that  deforestation  is  in  any  special  degree  the 
cause  of  marked  changes  in  stream  flow,  and  cites  data  derived 
from  observation  of  streams  in  New  Jersey  to  justify  this  position. 
In  regard  to  the  data  cited,  the  same  remark  may  be  made  as  has 
already  been  made  about  that  of  Mr.  Roberts,  namely:  the  periods 
covered  are  too  short  to  give  any  certain  determination.  The  data 
which  Mr.  Vermeule  cites,  however,  are  not  only  exceedingly  in- 
teresting, but  very  suggestive  as  to  the  proper  lines  of  investigation 
to  be  pursued  in  order  to  reach  a  final  conclusion  as  to  the  real  facts 
of  the  case, 

WHAT  THE  NEW  YORK  STATE  DATA  INDICATE. 

After  some  careful  study  of  the  question,  the  author's  present 
view  is  that  deforestation  not  only  decreases  the  yield  of  streams 
but  also  may  increase  the  height  of  floods  somewhat.  At  present 
the  data  is  not  complete  enough  to  justify  final  conclusions,  but, 
80  far  as  it  can  be  determined,  the  author  believea  that  the  eflfect 
of  deforestation  is  more  marked  in  diminishing  the  actual  yield 
of  streams  than  it  is  in  increasing  the  height  of  floods.  As  regards 
the  latter  there  are  certain  modifying  causes  to  which  we  will 
refer  later  on  a  little  in  detail. 

Referring  to  Table  No.  2,  it  is  learned  that  fbr  the  storage  period 
of  the  water  year  1895  the  total  runoff  at  Mount  Morris  was  only 
5.63  inches  on  the  watershed^  while  for  the  same  period  in  1894 
the  ininoff  was  1^.73  inches  on  the  watershed,  and  in  1896,  9:2o 
inches.  For  the  growing  period  of  1895  the  runoff  was  0.36  inches, 
for  1894  1.46  inches,  and  for  1896  0.83  inches.  For  the  replenish- 
ing period  in  1895  0.68  inches,  in  1894  2.19  inches,  and  for  1896 
2.72  inches.  The  totals  for  each  year  were:  1895,  6.67  inches; 
1894,  19.38  inches;  1896,  12.80  inches.    We  learn,  therefore,  that 
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the  year  1895  was  a  year  of  exceedingly  low  flow.  Prom  taWe  No. 
6,  of  the  Upper  Hudson  Storage  report  for  1895*  we  learn  that  on 
the  Hndson  river  for  the  years  1894,  1895  and  1806  we  have  the 
following  runoffs:  For  the  storage  period  in  1895^  11.68  inches; 
1894,  13.18  inches,  and  in  1896,  16.41  inches.  For  the  growing 
period  of  1895,  2.36  inches;  1894,  3.20  inches,  and  in  1896,  2.56 
inches.  For  the  replenishing  period  in  1895,  3.42  inches;  3894, 
2.99,  and  in  1896,  3.94  inches.  The  totals  for  the  years  cited  are: 
1895, 17.46  inches;  1894, 19.37,  and  1806,  22.88  inches.  We  learn, 
therefore,  that  the  year  1895  was  also  a  year  of  relatively  low  flow 
on  the  Hudson  as  well  as  on  the  Genesee.f 

The  gaugings  of  the  Hudson  river,  from  which  these  figures  are 
taken,  have  been  made  at  Mechanicville,  just  below  the  mouths 
of  the  Hoosdc  and  Battenkill,  the  main  tributaries  of  the  Hudson 
from  the  east.  The  comMned  drainage  area  of  the  Hoosic  river 
and  the  Battenkill  is  about  1,170  square  miles,  with  the  drainage 
areas  probably  not  over  40  per  cent,  in  forest.  The  remainder  of 
the  Hudson  river  area,  including  about  3,330  square  miles^  is  per- 
haps 80  per  cent,  forest. 

Referring  to  Table  No.  11,  we  see  that  the  mean  rainfall  of  the 
Upper  Genesee  area  for  the  year  1895  was,  for  the  storage  period, 
13.20  inches;  for  the  growing  period,  11.13  inches,  and  for  the 
replenishing  period^  6.67  inches;  giving  a  total  for  the  year  of  31 
inches.  In  the  previous  year,  1894,  the  rainfall  for  the  storage 
period  is  likewise  seen  to  have  been  27.71  inches,  for  the  growing 
period,  7.95  inches;  for  the  replenishing  period,  12.13  inches,  giving 
a  total  for  the  year  of  47.79  inches.  In  1896  the  rainfall  for 
the  storage  period  was  17.84  inches;  the  growing  period,  11.28 
inches;  for  the  replenishing  period,  12.56  inches,  giving  a  total  for 
the  year  of  41.68  inches. 

The  mean  temperatures  for  the  years  1894  to  1896,  inclusive  are : 
For  the  storage  period  of  1895,  32.1^;  growing  period,  66°;  re- 
plenishing period,  47.2°;   total  fop  the  year,  44.3°.    For  1894, 


^Annual  Report  of  tibe  State  ^ngineeT  and  Surveyor  for  t!h«  flfical  y^ar  ending  September 
80,    1896.    p.    107. 

fFor  run-ofte  of  tli«  Hudsou  river  1888  to  1895  Inclusive  aee  TaJ)le  No.  6  (page  107) 
of  tJbe  Report  on  Upper  HudBon  Storage,  In  the  Annual  Report  of  the  State  Engineer  and 
Surveyor  for  the  fiscal  year  ending  Septem4)«r  30,  1895. 
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storage  period,  35°;  growing  period,  65.3°;  replenishing  period, 
47.7° ;  total  for  the  year,  45.7°.  For  1896,  storage  period,  34.4° ; 
growing  period,  64.8°;  replenishing  period,  47.2°;  total  for  the 
year,  45.3°, 

If  we  refer  to  the  Upper  Hudson  report  for  the  year  1896, 
we  learn  that  while  the  temperature  for  the  Upper  Hudson  drain- 
age area  was  somewhat  less  for  the  years  1894  to  1896,  inclusive, 
than  that  of  the  Upper  Genesee,  still  the  rainfall  was  nearly  the 
same.  The  small  difference  in  temperature  entirely  fails  to  ac- 
count for  the  great  difference  of  10.79  inches  in  the  yield  of  the 
streams.  We  are  forced  to  look  to  other  causes  for  this  difference. 
The  practice  of  deforestation  has  gone  on  on  the  Grenesee  area 
until  at  the  present  time,  as  regards  effect  on  water  yield,  the  en- 
tire area  is  practically  bare  of  forest.  The  small  amount  of  timber 
still  remaining  is  mostly  second  growth,  and  so  scattered  that  it 
has  very  little  modifying  effect  upon  evaporation.  The  broad  prop- 
osition is  that  with  an  elevated  area  such  as  the  Upper  Genesee, 
the  cutting  of  the  timber  exposes  the  surface  of  the  ground  to  the 
free  sweep  of  the  winds,  thereby  greatly  increasing  the  evapo- 
rative effect,  thus  leading  to  loss  of  moisture  from  the  surface  of 
the  ground  and  a  wasting  away  of  snow  in  the  winter  which  does 
not  take  place  on  forested  areas.  In  order  to  appreciate  the  sig- 
nificance of  facts  of  this  character  thoroughly,  we  should  under- 
stand that  with  the  exception  of  perhaps  from  100  to  150  square 
miles  area,  which  includes  the  high  Adirondack  mountains,  the 
general  elevation  of  the  Hudson  area  is  not  greatly  different  from 
that  of  the  Upper  Genesee.  Both  are  mostly  at  an  elevation  of 
from  1,200  to  2,000  feet  above  tide.  The  center  of  the  Genesee 
area  is,  however,  about  2°  of  latitude  south  of  the  Hudson. 

THE  INDICATIONS  OF  MR.  FIT:5GERALD'S  EVAPORATION 

EXPERIMENTS. 

As  further  bearing  upon  this  view,  we  may  refer  to  the  results 
obtained  by  Mr.  FitzGerald  in  his  evaporation  experiments  at  Bos- 
ton.* 


*Paper  on  E>v«poratlon.     By  DMmond  FltzQerald.     TraiiaactionB   of  the  Am.  Soc 
C.  B.  Vol.  XV»  6ept.»  1866.    (pp.  681-946.) 


lii i' T'  rii^tmm^uMmmmmmmm 
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In  determining  the  winter  evaporation,  Mr.  FitzQerald  found, 
by  experimenting  upon  blocks  of  ice,  that,  when  the  blocks  were 
so  placed  as  to  be  subject  to  air  currents,  the  loss  was  much  greater 
than  when  exposed  to  the  same  temperature  in  still  air.  These  re- 
sults were  found  even  in  zero  temperature.  Mr.  PitzGerald's  ex- 
periments apparently  indicated  that  the  loss  from  ice  is  greater 

TABLE  No.  6. 

Evaporation  from  water  surfa^ce  a^  observed  at  Rochester  from, 

1891  to  1896,  inclusive. 

(In  incbea.) 


MONTH. 

• 

1891. 

1892. 

1893. 

1894. 

1895. 

1896. 

Maaii. 

April 

*2.67 
3.26 
4.62 
6  06 
4.85 
4.61 
8  28 

*1.51 

*2.67 
3.33 
4.61 
5.80 
5  36 
8.47 
3.27 

*1.51 

2.69 
3.32 
3.62 
5.31 
6.20 
3.76 
2.96 
*1.M 

2.72 
4.60 
5  75 
5.92 
5.13 
5.14 
8.61 
1.51 

2.72 
5.72 
6.04 
5.18 
5.23 
3.38 
2.45 
♦1.51 

2.67 

May 

4.06 

A»J ........^ 

Jane 

4.98 

July 

5  59 
4.93 
4  05 
3.23 

6.64 

AaKiitt 

S.28 

SoDtember 

4.07 

October... 

3.18 

KoTomber 

1.51 

Totals 

30.86 

30.02 

29.27 

34.38 

32.23 

31.28 

than  from  snow^  although  whether  this  would  hold  good  on  a  drain- 
age area,  where  the  snow  may  become  crusted  and  practically  in 
the  condition  of  ice,  is  uncertain.  In  any  case  the  results  are  suffi- 
<jiently  definite  to  prove  the  proposition  that  the  losses  from  a  de- 
forested area,  subject  to  the  full  sweep  of  the  wind,  will  be  much 
greater  than  from  a  forested  area.  For  instance,  on  February  24, 
1896,  Mr.  FitzQerald  found  evaporation  from  an  ice  surface,  with 
the  wind  at  12  miles  an  hour,  proceeding  at  the  rate  of  0.2  inches 
per  day.  A  number  of  experiments  were  made  as  to  the  evapora- 
tion from  ice  exposed  to  wind  in  comparison  with  evaporation  from 
the  same  substance  when  protected  in  a  covered  and  cold  shed 
through  and  into  which  the  wind  could  not  penetrate,  with  the 
result  of  showing  that  the  wind  was  an  exceedingly  important  fac- 
tor in  winter  evaporation,  and  that,  therefore,  whenever  we  do  any- 
thing which  tends  to  give  the  wind  freer  access  to  the  snow  cover- 


*  Not  In  record,  moan  used. 
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ing  of  a  drainage  area  we  have  done  that  which  will  lead  to  a  large 
loss  of  water  from  the  area.  It  is  facts  of  this  character  which  em- 
phasize the  injury  done  to  streams  by  deforestation. 

THE  ROOHESTBR  EVAPORATION  DATA! 

We  may  now  refer  to  further  applications  of  evaporation  data 
to  the  solution  of  the  specific  problem  in  hand.  In  Table  No.  6 
we  have  the  evaporation  from  a  water  surface,  as  observed  at  Ro- 
chester, for  the  months  indicated  from  April  to  November,  inclu- 
sive, during  the  years  1891  to  1806.  The  data  of  this  table  have 
obtained  by  observing  the  changes  in  elevation  of  the  water  sur- 
face in  a  tub  floating  on  the  surface  of  the  Mt.  Hope  reservoir 
of  the  water-works  at  that  city,  and  may  be  taken  as  representing 
the  approximate  evaporation  from  a  free  water  surface  in  Western 
New  York. 

In  Table  No.  7  we  have  the  evaporation  from  a  water  surface  in 
an  expoised  tub  on  land  observed  at  Rochester  for  the  same  months 
and  period  covered  by  Table  No.  6. 


TABLE  No.  7. 

Evaporation  from  exposed,  tub  on  la/nd^  as  observed  at  Rochester^ 

from  1891  to  1896,  inclicsive. 

(In  inches.) 


April 

May 

Jane 

Jnly 

An)niBt 

September. 
October.... 
November . 


ToUl 


MONTH. 


1891. 


6.46 
5.70 
6  04 
3.&5 


1892. 


*4.59 
4.93 
7.21 
8.58 
6.85 
6.08 
3.46 

*1.49 


48.19 


1893. 


*4.59 
6.02 
8.33 
8.65 
7.85 
4.83 
4.38 

*1.49 


45.64 


1894. 


4.39 
5  52 
7.67 
8.86 
7.85 
5.19 
3.32 
*1.49 


44.29 


1895. 


4.91 
8.84 
9.63 
8.81 
7.19 
6.91 


4, 

1. 


08 
49 


51.76 


1896. 


.46 
.88 


8.03 


7. 
6. 


10 

.93 

4.30 

2.51 

*1.49 


42.70 


Mean. 


4.69 
6.64 
8.15 
8  08 
6.98 
5.39 
8.55 
1.49 


44.87 


Comparing  the  footings  and  means  of  the  two  tables,  it  is  seen 
that  the  totals  for  the  months  from  April  to  November,  inclusive, 
are  much  higher  in  Table  No.  7  than  in  Table  No.  6,  thus  indicating 
saliently  the  higher  evaporation  which  takes  place  from  the  ex- 
posed tub  on  land.    Owing  to  the  diflBculty  of  making  winter  ob- 


*  Not  in  record,  mean  of  the  indicated  month  aaed. 
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serrations,  no  determinations  of  evaporation  have  yet  been  made  at 
Rochester  for  the  months  from  December  to  March,  inclusive,  but 
we  may  obtain  an  approximate  idea  of  the  probable  quantity  for 
those  months  by  comparison  with  Mr.  PitzGerald's  observations  at 
Boston,  which  include  the  most  extended  evaporation  observations 
thus  far  made  in  the  United  States.  As  pointed  out  in  the  Annual 
Report  of  the  C?hief  Engineer  of  the  Rochester  Water-Works  for 
the  period  from  April  1,  1894,  to  January  1,  1896,*  for  the  six 
months  from  May  1,  to  October  31,  the  total  evaporation  is  26.78 
inches.  >  The  total  mean  evaporation  for  the  same  months  at  Boston 
is  29.46  inches;  the  distribution  by  months  being  as  follows: 

•  Boston.  Rocbetter. 

May 4.46  3.63 

June 5.94  4.65 

July 5.98  5.74 

August 5.50  5.29 

September 4.12  4.20 

October 3.46  3.27 


29.46      26.78 


Dividing  the  Rochester  footings  of  26.78  by  29.46  we  obtain  the 
ratio  0.909.  Applying  this  to  the  Boston  results  from  November 
to  April,  inclusive,  we  have  the  following: 

Boston.  Rooh«€ter. 

November 2.25  2.05 

December 1.51  1.37 

January 0.96  0.87 

February 1.05  0.96 

March 1.70  1.55 

April : 2.97  2.70 

10.44        9.50 


•Report  of  E.  KuiotaJlag,  Chief  En«iiieer  of  th«  Rocheeter  Water-'Worlu,  as  given  in 
tShe  AnDiiM.1  Report  of  tihe  Excutlve  Board  of  the  city  of  Roch«ater.  for  the  years  from 
April  1.  19H,  to  Jan.  1,  18M. 
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In  computing  the  losses  by  evaporation  from  the  water  surfaces 
of  the  proposed  reservoir,  as  given  further  on,  we  will  use  the  data 
from  the  Rochester  observations  so  far  as  it  applies,  as  per  Table 
No.  6.  For  the  months  not  covered  by  this  table  we  will  use  the 
preceding  coeflBcients  derived  from  the  Boston  data  by  comparison.* 

A  comparison  of  Tables  Nos.  6  and  7  will  assist  in  determining^ 
why  the  stream  flow  of  the  year  1895  was  so  small.  For  instance^ 
from  Table  No.  6  we  learn  that  the  evaporation  from  the  water 
surface  of  the  Mt.  Hope  reservoir  of  the  Rochester  Water- Works 
was,  for  the  months  of  April  to  November,  1895^  inclusive,  con- 
siderably beyond  the  average.  We  have,  as  the  sum  of  the  means 
for  the  period  April  to  November,  for  the  years  1891  to  1896,  inclu- 
sive, 31.28  inches,  while  for  the  same  months  in  1895  the  total  evapo- 
ration from  the  reservoir  surface  was  34.38  inches,  an  increase  for 
that  year  of  3.1  inches,  equal  to  nearly  10  per  cent.  In  the  same 
way  it  appears  that  in  1896  evaporation  from  the  reservoir  surface 
was  0.95  inches  greater  than  the  average. 

If  we  refer  to  Table  No.  7,  showing  evaporation  from  the  surface 
of  water  freely  exposed  in  a  tub  on  land,  we  find  the  excess  above 
the  mean  in  1895  was  still  more  marked.  In  this  case  we  have 
the  sum  of  the  means  for  the  months  from  April  to  November,  in- 
clusive, 44.87  inches,  while  for  the  year  1895  the  sum  is  for  the 
given  months  51.76  inches,  an  excess  above  the  mean  of  6.89  inches^ 
or  not  far  from  15  per  cent. 

From  the  Rochester  meteorological  records  it  is  learned  that^he 
mean  temperature  of  the  air  for  the  period  in  1895,  from  April  to 
November,  inclusive,  was  58.1°  F.,  which  is  1.4°  above  the  mean  for 
twenty-five  years.  Again,  the  relative  humidity  for  the  same 
period  in  1895  was  67.64  per  cent.,  which  is  2.75  per  cent,  below  the 
mean  for  twenty-five  years.  It  is  clear,  therefore,  that  during  the 
w^arm  months  of  the  year  1895  the  conditions  in  Western  New  York 
were  not  only  favorable  for  excessive  evaporation,  but  that  the 
indications  of  Tables  Nos.  6  and  7  are  in  accord  with  the  general 
meteorological  record,  t    ' 


*Ta:bIe  No.  €,  was  prefMired  before  th«  data  for  the  year  1896,  woa  received  and  hence 
tlhe  results  for  that  year  are  not  Included  in  the  mean  of  26.78  iJK>he»  for  the  six  month* 
from  May  to  October  Inclusive. 

tFrom  tlhe  Rocheeter  meteorologioal  records  as  kept  by  the  United  States  Weather 
Bureau. 
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GENERAL  EVAPORATION  DATA. 

Referring  to  Tables  Nos.  2  and  11  we  derive  the  following  datff 
as  to  the  runoff  of  the  Genesee  river  and  the  rainfall  of  the  drainage 
area,  the  data  here  given  being  all  in  inches  on  the  watershed : 

RahifalL  Runoff.    E^r&poratioiu 

1894 47.79    19.38    28.41 

1895..' 31.00     6.67    24.33 

1896 41.68  12.80  28.88 


Comparing  these  figures  with  those  of  Table  No.  7  we  learn  that 
in  1895  the  loss  of  water  from  the  Genesee  watershed  was  not  as 
great  as  in  the  years  1894  and  1896,  an  apparent  reversal  of  the 
indication  in  Table  No.  7.  We  may  consider,  however,  that  aside 
from  variations  due  to  meteorological  conditions  the  demands  of 
evaporation,  especially  as  regards  vegetation,  are  substantially  the 
same  from  year  to  year  —  at  any  rate  this  must  be  true  so  long  as 
cultivation,  f orestation,  etc.,  remain  substantially  in  the  same  state. 
The  variations  in  total  evaporation,  loss  of  water,  etc.,  from  year 
to  year  are  those  due  to  fluctuations  in  meteorological  conditions 
solely.  The  year  1895  was,  however,  a  year  of  relatively  low  rain- 
fall, the  total  for  the  year  being  16.79  inches  less  than  the  total 
for  the  preceding  year,  1894.  Further,  referring  to  Table  No.  11, 
we  learn  the  rainfall  of  the  months  of  April  and  May,  1895,  was 
low,  being  2.1  inches  in  A^ril  and  2.43  inches  in  May.  We  also 
learn  that  the  total  rainfall  of  the  storage  period  for  that  year  was 
only  13.2  inches.  Further,  the  temperature  of  May,  1895,  was  2.7^ 
F.  above  the  mean,  which  had  the  effect  of  starting  vegetation  luxu- 
riantly early  in  the  month.  The  rainfall  of  the  growing  period  was 
11.13  inches,  which,  however,  all  went  to  support  vegetation,  the 
runoff  for  the  growing  period,  amounting  to  only  0.36  inches  was 
supported  entirely  by  the  stored  ground  water. 

From  Table  15  it  is  also  learned  that  the  temperature  of  the 
storage  period  of  1895  was  1.8°  F.  lower  than  the  mean  for  the 
period.  Had  it  been  as  high  as  in  1884  and  1896  we  may  conclude 
that  the  nmoff  for  the  storage  period  oif  1896  would  have  been 
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even  less  than  the  actually  observed  5.63  inches.  The  conclusion 
may  be  drawn,  therefore,  that  there  are  two  main  reasons  why  the 
total  evaporation  for  the  year  18^  is  less  than  that  for  the  years 
1894  and  1896 :  (1)  The  demands  of  vegetation  were  not  fully  met 
that  year,  as  eviden<;ed  by  the  drying  up  of  the  forests  in  July  and 
Augusrt:,  and  this,  too,  with  a  relatively  full  rainfall  for  the  growing 
period;  (2)  the  evaporation  of  the  storage  period  was  greater  than 
in  the  years  1894  and  1896. 

Again,  referring  to  the  foregoing  tabulation  we  may  draw  the 
tentative  conclu'sion  that,  in  years  of  plentiful  rainfall,  the  ordi- 
nary demands  of  evaporation  on  the  Upper  Genesee  watershed 
are  something  over  28  inches;  but  in  the  year  1895,  by  reason  of 
inadequate  rain  supply,  the  evaporation  fell  to  24.33  inches.  The 
reason,  therefore,  why  the  total  evaporation  from  the  drainage 
area  is  less  than  the  normal  in  years  of  deficient  rainfall  is  because 
of  lack  of  water  to  fully  supply  all  the  demanda  In  the  year  1895 
the  shortage  on  the  Genesee  area  apparently  amounted  to  about  4 
inches  on  the  watershed. 

We  may  now  refer  to  the  rainfall,  runoff  and  evaporation  of  the 
Upper  Hudson  area  for  the.  years  1894-1896.  By  way  of  compar- 
ison we  have  the  following: 

Year.  lUiotfall. 

1894 41.37 

1895 36.67 

1896 45.21 


Runoff. 

{Bvaporation. 

19.37 

22.00 

17.46 

19.21 

22.88 

22.33 

Comparing  these  figures,  it  appears  that  the  evaporation  for  the 
years  1894  and  1896,  with  the  rainfall  about  normal,  reached  22 
inches;  but  in  1895,  with  a  somewhat  deficient  rainfall^  the  evapo- 
ration fell  to  19.21  inches.  We  may  conclude,  tentatively,  there- 
fore, that  about  22  inches  evaporation  may  be  expected  on  the 
Upper  Hudson  in  years  when  the  rainfall  is  suflicient  to  fairly 
satisfy  the  several  demands. 

As  a  further  deduction  it  may  be  concluded  that  the  difference 
in  evaporation  between  the  Upper  Hudson  area  and  the  Upper 
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Oenesee  is  about  6  inches,  although  it  should  not  be  OTerlooked 
that  fhis  conclusion  is  tentative  purely,  as  the  data  are  not  yet  ex- 
tended enough  to  enable  one  to  fully  decide.  All  that  we  can  do 
at  present  is  to  point  out  what  the  data  at  hand  apparently  indi- 
cate. 

We  may  now  consider  another  class  of  data  applying  to  the  prob- 
lem in  hand.  Referring  to  the  ret>ort  on  Genesee  Storage  of  date 
April  1, 1804,*  we  find  on  page  374  of  that  report  a  statement  of 
the  quantity  of  water  taken  up  by  various  crops  and  two  classes 
of  forest  trees.  These  data  were  obtained  by  E.  Risler  from  care- 
fully und^rdrained  areas  on  which  the  amount  of  water  applied 
from  day  to  day  by  irrigation  as  well  as  the  rainfall  and  the  runoff 
from  the  drains  were  fully  known.  These  data  are  extremely  valu- 
able and  pertinent  to  the  present  discussion,  although,  in  their  use, 
it  should  not  be  overlooked  that  there  may  have  been  some  loss 
of  water  by  sinking  into  the  ground,  wMch  was  not  taken  cogni- 
zance of  by  the  drains.  In  any  case,  however,  the  loss  would  have 
been  relatively  the  same  for  the  various  meteorological  conditions, 
so  that  the  results,  while  not  absolutely  true,  would  still  be  com- 
X>arable.  Referring  to  Risler's  results,  it  appears  that  ordinary 
farm  crops,  such  as  meadow  grass,  oats,  Indian  com,  clover,  wheat 
and  rye  require  considerably  larger  quantities  of  water  than  either 
oak  treesorfir  trees.  Without  again  discussing  these  data  in  detail, 
it  may  be  pointed  out  that  ordinary  farm  crops  take  up  from  12  to 
15  inches  of  water  over  the  whole  area  of  crop  during  the  growing 
period,  while  forests  take  up  from  4  to  5  inches,  and  un^jultivated, 
cleared  areas  fiom  7  to  8  inches.  On  this  basis  we  would  have  a 
difference  in  the  amount  of  water  evaporated  from  a  forested  area, 
in  comparison  with  a  deforested,  cultivated  one,  of  perhaps  5  to  6 
inches,  results  which  are  fairly  comparable  with  those  already 
obtained  from  the  Upper  Genesee  and  Upper  Hudson  drainage 
areas,  upon  the  broad  basis  of  total  evaporation  as  deduced  from 
the  observed  rainfall  and  ninoflf. 


*FlnAl  Report  on  the  Genesee  River  Storage  project,  in  Appendix  B  of  the  Annual 
Report  of  the  State  Ihigineer  and  Surveyor  for  the  fiscal  year  ending  Sept.  30,  1894. 
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FOREST  METEOROLOGY  ABROAD. 

As  another  class  of  data  applicable  to  the  problem  in  hand,  we 
may  refer  to  the  observations  on  fores.t  meteorology  which  have  been 
made  in  recent  years  in  various  European  countries.  The  first  ob- 
servations of  this  character  were  made  by  M.  A.  C.  Becquer<?l,  who 
began  a  series  of  such  in  1858.  BecquerePs  observations  have 
been  continued  either  at  Paris  or  in  the  vicinity  of  that  city  from 
1858  to  the  present  time. 

In  1868  Dr.  E.  Ebermayer  began,  with  the  aid  of  the  government 
of  Bavaria,  his  well-known  series  of  observations.  They,  relate  ex- 
clusively to  the  problem  of  the  climate  of  the  interior  of  forests. 
The  conclusions  arrived  at  by  Ebermayer's  early  observations  have 
been  confirmed  by  the  later. 


TABLE  No.  7  A. 
Evaporation  in  the  forest  in  per  cent,  of  evaporation  in  the  open. 


Db.  Ebbsmaybr's  Rksults 

» 

German 
Obskrvations. 

MONTH. 

WATER 
BURFACB. 

BARB  SOIL. 

SoflnnderforeHt 
litter  aud  with- 
in forest. 

■ 

a 

.2 

« 

(^ 

I  75 
0.68 
1  46 
1.02 
l.UO 
0.59 
3.45 

WATER 
BURFACB. 

■ 

OB 

1 

i 

o 

1 

■ 

a 

• 

1 

a 

1 

April 

1 
1 
1 
1 

0.45 
0  43 
0.36 
0-35 

1  15 
0.91 
1  07 
0.89 
0.87 
0.92 
1  26 

0.64 
0.37 
0.38 
0.34 
0.36 
0.39 
0  44 

0.27 
0  16 
0.14 
0.12 
0.11 
0.11 
0.18 

1  1  0  51 
1   i  0.47 
1      0.41 
1     0.:{8 
1     0  :{6 

1      0.35 
1      U.3i 

1.87 

Mav 

1.35 

Judo 

1.91 

July 

2.33 

Anfpiflt 

1  !  0  34 
1  :  0.33 
1      0.41 

1  08 

SeDteiuber -... ............ 

2.54 

October 

8.4» 

Mav-SeDtember. ............... 

1      0.36 

0.93 

0.35 

0.13 

0  95 

1      0.39 

2.02 



In  1875  the  German  Meteorological  Forestry  Service  was  estab- 
lished with  stations  selected  to  represent  every  variety  of  position 
possible  as  to  distance  from  the  coast,  topography,  kind  of  forest, 
etc.  There  are  seventeen  stations;  ten  in  Prussia,  three  on  the 
Imperial  land«^  and  one  each  in  Wurtemburg,  Brunswick,  Thur- 
ingia  and 'Hanover.  The  elevations  of  the  stations  above  tide 
vary  from  10  feet  at  Schoo  to  3,064  feet  at  Melkerei. 

Stations  for  the  study  of  meteorology  of  forests  have  also  been 
established  in  Sweden,  Austria  and  in  Russia. 
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The  results  obtained  are  too  elaborate  to  be  gone  into  in  detail 
here.  They  show  in  a  general  way  that  the  evaporation  from  water 
surfaces,  or  from  the  bare  soil  in  the  woods,  is  only  about  one-third 
what  it  is  in  the  open.  This  fact  is  strongly  brought  out  by  Table 
No.  TA.  Certainly  if  any  euch  difference  in  evaporation  between 
the  open  and  the  wood  exists  as  shown  by  these  tabulations,  the 
great  difference  in  runoff  between  streams  from  forested  areas  as 
compared  with  deforested  is  at  once  explained.  It  is  claimed,  how- 
ever, by  those  opposing  the  view  that  forests  add  to  the  runoff  of 
streams,  that  data  of  this  character  has  no  significance,  because 
we  have  no  way  of  knowing  what  is  going  on  in  the  way  of  evapo- 
ration from  the  trunks  of  trees  and  from  the  leaves  themselves. 
It  appears  to  the  present  writer,  however,  that  this  argument  is 
fully  met  by  Risler's  results,  which  show  a  less  demand  for  water 
in  the  case  of  forest  trees  than  for  growing  crops.  The  forest  me- 
teoi^ological  bbservations  show  generally  that  the  rainfall  in  for- 
ests is  slightly  greater  than  in  the  open,  and,  so  far  as  tentative 
conclusions  can  be  drawn  in  the  present  state  of  information, it  may 
be  stated  that  the  excess  of  rainfall  in  large  forest  areas  over  what 
would  exist  there  if  the  area  were  deforested  probably  is  amply 
sufficient  to  compensate  for  the  unmeasured  evaporation  from  the 
trunks  and  leaves  of  the  trees.  The  matter  is^  therefore,  reduced 
to  a  comparison  of  the  actually  measured  rainfall  of  the  forest  with 
the  actually  observed  evaporation,  and,  while  it  is  true  that  the 
absolute  quantity  of  rainfall  is  not  taken  into  account  be<cause  of 
the  difficulty  of  gaging  it  all  with  the  rain-gage  in  the  forest, 
the  excess  over  what  would  exist  there  if  it  were  open,  probably 
compensates.  The  foreign  observations  show  that  the  rainfall  of 
extensive  forested  areas  is  somewhat  greater  than  that  of  extensive 
open  areas,  although  for  reasons  indicated  in  the  foregoing  only 
about  70  per  cent,  as  much  reaches  the  rain-gage  in  the  woods 
as  in  i\ie  open,  the  balance  being  caught  in  the  leaves  or  branches, 
and  probably  mostly  passing  to  the  ground  by  running  down  the 
trunks. 

In  regard  to  the  results  of  Table  No.  7A  it  may  be  stated  that 
the  German  observations  include  the  means  for  Jten  years. 

One  striking  feature  exhibited  by  the  data  of  Table  No.  7A  is  the 
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effect  of  the  presence  of  forest  litter  on,  the  evaporation  from  soil 
within  forests.  Referring  to  the  column  giving  the  evaporation 
fporn  soil  under  forest  litter  within  the  forest,  we  find  as  the  mean 
of  the  months  from  April  to  October,  inclusive,  that  the  evapora- 
tion under  such  conditions  is  only  13  per  cent,  of  what  it  is  from  a 
water  surface  in  the  open.  The  significanoe  of  facts  of  this  char- 
acter is  strongly  brought  out  when  we  compare  the  results  obtained 
at  Rochester,  as  given  by  Tables  Nos.  6  and  7,  from  which  it  ap- 
pears that  the  evaporation  from  the  exposed  tub  was  greater  than 
that  from  an  extended  water  surface. 

The  literature  of  Forest  Meteorotogy  has  grown  quite  extensive, 
but  lack  of  space  precludes  more  extended  reference  here,* 

,    *ln  addition  to  tihat  already  clt«d  the  folUywln«  llteratur«  of  Forest  Meteorology-  may 
be  coDSulted  by  tfaoae  Intereetdd  In  the  »ub:)ect: 

(1)  Kllmflitoloslo.    By  Dr.  J.  R.  Loremtz. 

(2)  Meteorologie  and  KUma^olosie.    By  Dr.  Homberger. 

(3)  KllmatoJogie.    By  Dr.  Jul  HIanm 

(4)  JiEi(hre0bericiht  d  ESrgebnlMo  der  Foratl.  Ai«teorol.  Versuchsan^t.  By  Dr.  A.  Mut- 
tricb  (fr.  1894  to  date). 

(6)  Riesultate  Fbnrtl.  (M^teorolog.  Deot>.,  Vol.  I  and  II,  1885-87.  By  Dr.  J.  Lorents- 
Libumau. 

(6)  SLounons  Brit.  Rainfall.    4  Vol«. 

(7)  Climatol,  of  U.  S.,  Blodget. 

(8)  Devohaffenhelt  d  Wbldluft.    Dr.  E.  Ebennayer. 

(9)  PhyBakaliBoh<e  EMnwlrkungen  d  Waldea  auf  liuft  und'  Bod«n.    By  E.  Ebermayer. 

(10)  E)artih  a«  Modified  by  Man.    Marflli. 

(11)  Soyka  Orund-W««eer,  etc. 

(12)  Hough's  Report  <m>  Foreetry.    Vol.  I,  p.  262.    Etc. 

(13)  Httnd-Buch  d.  Forstwissenechaft.    Lorey  ft  Lehr. 

(14)  Ztschr,  t.  F.  und  Jagdivreeen,  1801,  p.  182.  A  good  article  with  some  blograp^hy, 
giving  MalthieuB'  results  and  also  Faubrat's. 

(15)  ibid.  1803,  p.  28.    By  Dr.  Schubert.    Teixkp.  Im  Feld  und  Wal<d. 
ibid,  ditto,  p.  441.    TeaHp.  and  Moisture  In  Wood  and  F\>rest. 

(16)  ibdd,  1S92.  p.  27.    Dr.  Muttrioh.    Precipitation  and  Forest. 

(17)  ibid,  1688.  Dr.  Groesmann.  "^Dle  Heutige  Geiwitter-forohung  und  Ihre  Ergebnisse." 
p.  289.  I 

(18)  tbid.  1888,  p.  728.    Soil  Tenqp.  la  and'  out  of  Forest.    Schubert. 

(19)  Ibid,  p.  19,  same  as  El>er»walde. 

(20)  ibid.  p.  34.    Rain  and  Woods.    Refer  to  Studnlcloa's  work  for  Bohemia. 
(31)  iMd,  1892,  p.  368.    Dankelman.    "Wts^ld  und  Hochswasser  on  d.  Wupper." 

(22)  Miittheilungen-  d  Sohweizerlsohen  Cenitralans<talt  fur  d.  F^rsUlcbe  Vcrsuchswesen. 
By  Dr.  Buhler.    325  pages.    Vol.  IV. 

(23)  Bedeutung  und  Wlchtlgeit  d.  Waldes  (800  p.  Book).  By  Loeffelholz-Colberg.  An 
excellent  little  book;  comtalns  full  Ust  of  authors,  giving  essence  of  opinion  and  ex- 
perience,   lieipzig.    1872.    Published  by  H.  Sdhmidt 

(04)  Bibliography.    See  also  Jahreebertoht,  Mutttrioh,  at  end  of  each  volume 

(25)  Coniples  Rendus.  Vol.  83.  1876.  p.  614.  fViutrat's  Article  on  effect  of  Forests  on 
Rain;  Effect  on  Temt).  p.  752. 

(26)  ibid,  years  1875-76-77,  are  articles  of  Becauerel  on  Soil  Temp,  made  at  Paris  on 
naked  and  covered  Sella. 

(27)  ibid,  Vol.  85.    Fautnat.    Humidity,  Influence  on,  by  Forest,  p.  840. 

(28)  ibid.  Vol.  86,  Fautrat.    Forest  and  Climate,    p.  1,116. 

(29)  ibid,  Vol.  89  (1879)  p.  1,061.    Fautrat.    Influence  of  Forest  on  current  Rainclouds. 
The  foregotog  Uteratu<«  of  tor&at  nveteorology  may  be  found  in,  the  library  of  ths 

U.  8.  Departmmit  of  Agriculture. 
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HOW  DEFORESTATION  REALLY  AFFECTS  FLOODS. 

We  have  already  expressed  the  opinion  on  page  648  that  probably 
the  effect  of  deforestation  is  somewhat  more  marked  in  diminishing 
the  actual  yield  of  streams  than  it  is  in  increasing  the  height  of 
floods.  The  reasons  for  this  have  been  partially  indicated  in  the  pre- 
ceding discussion  as  to  the  more  considerable  WHSting  away  oi 
snow  and  moisture  generally  from  deforested  areas  than  from  pro- 
tected ones.  As  to  the  further  bearing  of  this  view  on  flood  flows, 
it  may  be  pointed  out  that,  taking  Mr.  RtzQerald's  actual  expe- 
rience with  ice  evaporation  as  a  basis,  the  wasting  away  of  the 
snow  on  a  deforested  area  .would  be,  for  the  entire  winter,  very 
considerable,  heu'ce  other  things  rbeing  equal,  the  amount  of  snow 
to  be  suddenly  melted  in  case  of  extreme  warm  weather  in  early 
spring  would  be  less.  On  the  other  band^  with  the  snowfall  pro- 
tected by  a  forest  covering,  the  wasting  away  at  a  time  of  high 
spring  temperature  is  glower  than  on  an  exposed  area  subject  to 
the  same  temperature.    The  forest  meteorological  observations 


TABLE  No.  8. 
Precipitation  at  Angelica  from  1889  to  1896,  inclusive. 


(In  inches.) 


MONTH. 

1889. 

1800. 

1891. 

1892. 

1893. 

1804. 

1895. 

1896. 

Mean. 

December.. 

*2.97 
8.10 
1.20 
1.67 
8.81 
5.12 

3.20 
3.47 
2.33 
2.63 
3.59 
7.38 

2  77 
1.86 
1.63 
t2.45 
2.46 
1.25 

3.84 
8.27 
8.06 
3.55 
1.57 
7  31 

1.13 
2.44 
4.87 
2.87 
4.37 
5.65 

3.58 
4.45 
2.81 
1.78 
7.77 
8.82 

2.23 
8.35 
1.38 
2.86 
2.72 
2.01 

4.02 
2.34 
4.16 
4.21 
1.58 
1.99 

2.97 

January 

8.04 

Febmary. 

2.68 

Hareh 

2.75 

April 

May 

3.48 
4.94 

^^  rf           •• 

Total 

17.93 

22.69 

12  42 

22.60 

20.88 

29.16 

14.55 

18.80 

19.81 

_^ 

Jane 

7.43 
5.00 
2.60 

4.52 
2.94 
6.72 

3.48 

t6.26 

5.39 

5.14 
2.56 
3.67 

2.35 
1.79 
5.22 

2.02 
4.14 
2.26 

4.10 
2.40 
8.96 

3.26 
5.66 
2.63 

4.04 

Jnlv 

8.84 

Aognat 

4.05 

Total 

15.03 

14.18 

15.13 

11.86 

9.36 

8.42 

10.46 

11.55 

11.93 

September 

2.34 
3.33 
4  27 

8.72 
4.72 
2.28 

1.37 
2.61 
2.33 

2.68 
2  51 
8.60 

2.67 
2.49 
2.12 

7.14 
8.87 
1.70 

1.92 
1.33 
3.46 

4.96 
8.18 
2.06 

3.98 

October 

2.94 

November 

2.73 

Total 

0.94 

15.72 

6.31 

8.79 

7.'J8 

12.21 

6.70 

10.22 

9.05 

Yearly  total 

42.90 

52.59 

33.86 

42  75 

37.47 

49.79 

31.71 

40.07 

41. 3» 

*  Miaaing  from  record— ibe  mean  of  Alfred  and  Hnmplirey  has  been  oaed. 
record  —>  the  mean  of  all  the  Decembers  fx^tn  has  been  nsed. 
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show  that  this  conclusion  must  be  essentially  true.  We  have,  then, 
a  balance,  of  conditions  in  .which  the  effect  of  the  forest  in  increas- 
ing the  tendency  to  extreme  flood  at  the  time  of  the  spring  breakup, 
by  the  storage  of  large  quantities  of  snow,  is  modified  by  the  greater 
loss  from  evaporation  taking  place  on  a  deforested  area  during  the 
entire  winter  season.  Hence,  as  regards  floods  caused  by  the  sud- 
den melting  of  winter  snows,  there  is  an  essential  balance,  the  net 
result  being,  in  the  case  of  deforested  areas,  a  sihortening  of  the 
time  of  extreme  'S-pring  runoff,  with,  by  reason  of  thp  gradual 
wasting  away  during  the  winter,  ordinarily  no  special  increase  in 
height  of  flood. 

As  regards  floods  due  to  heavy  rains,  either  in  the  spring  or  fall, 
and  which  occur  without  reference  to  the  spring  breakup,  a  similar 
line  of  reasoning  applies.  Exposure  of  the  ground  on  a  deforested 
area  leads  to  a  moi^  rapid  evaporation  from  the  surface,  with 
quicker  exhaustion  of  the  surface  moisture.  Hence,  usually  the 
ground  in  the  open  is  in  condition,  at  the  beginning  of  an  ex- 
treme rainfall,  to  absorb  considerably  more  water  before 
large  quantities  begin  •  to  run  off  than  it  would  be  if 
covered  with  forest.  In  this  way  a  balance  of  spring, 
summer  and  fall  flood  conditions  is  likewise  attained  on 
the  deforested  area  the  same  as  during  the  winter.  The  con- 
clusion appears  to  be  easily  dnawn,  therefore,  (1)  that  while  de* 
forestation  does  actuallv  decrease  the  net  annual  runoff  of 
streams,  still  (2)  it  dioes  not  per  se  necessarily  -materially  increase 
the  height  of  floods.  As  meeting,  therefore,  the  oTbjections  of  some 
writers,  it  remains  to  point  out  that  the  mere  fact  of  non-increase 
of  floods  is  absolutely  no  proof  that  there  is  not  a  material  decrease 
in  total  runoff  from  deforested  areas. 

In  considering  the  foregoing  views  we  must  not  overi'ook  that 
thorough  drainage  of  an  area  may  so  decrease  the  time  of  maximum 
runoff  as  to  increase  the  flood  heights.  This  is  especially  true 
in  any  region  where  large,  open,  drainage  ditdhes  have  been  cut. 
As  an  example  lof  a  stream  the  regimen  of  which  has  been  entirely 
changed  by  open  drainage,  we  may  refer  to  Flint  creek  in  Ontario 
and  Yates  counties  in  this  State.    The  headwaters  of  this  stream 
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are  in  Yates  county  and  flow  through  what  was  originally  an  ex- 
tensive cedar  swamp  about  ten  miles  long  and  from  one-half  to 
three-quarters  of  a  mile  in  width.  During  the  author's  boyhood 
there  were  a  series  of  flouring  mills  on  this  stream  from  the  foot 
of  the  swamp  down,  all  of  which  had,  generally  speaking,  ample 
power  to  run  by  water  during  the  summer  season.  About  thirty 
years  ago,  however,  the  channel  of  the  stream  through  the  swamp 
was  cleared  out  and  straightened  by  joint  action  of  the  abutting 
owners,  the  swamp  itself  cleared,  drainage  ditches  cut  and  the 
land  mostly  brought  under  cultivation.  The  result  is  Flint  creek 
has  become  worthless  as  a  mill  stream.  The  mills  have  either  added 
steam  engines  to  their  power  plants  or  been  allowed  to  fall  into 
decay.  Nearly  every  year  there  are  heavy  floods  for  a  few  days 
in  the  spring,  followed  by  several  months  of  extreme  low  w^ater. 
Parties  who  have  observed  the  flow  of  the  stream  during  the  period 
claim  that  even  the  winter  flows  are  mudh  less  equable  than  for- 
merly. Tliere  is  more  tendency  now  to  extremely  low  flows  at  that 
season. 

As  to  the  effect  of  ordinary  land  und»erdrainag^^  opinions  vary. 
One  effect  of  snoh  drainage  is  to  increase  the  porosity  of  the  soil, 
whereby  more  water  percolates  to  the  underdrains  and  is  dis- 
charged through  thean,  thus  decreasing  the  surface  runoff,  a*nd  in 
this  way  possibly  increasing  the  length  of  time  of  any  given  runoff. 
W.  H.  Wheeler,  Mem.  Inst.  C.  E.,  in  an  able  paper  on  the  preven- 
tion of  floods,  holds  the  view  that  underdraining,  by  reason  of  in- 
creasing the  porosity  of  the  soil,  must  necessarily  increase  the 
rapidity  of  the  runoff.*  As  to  the  increased  porosity  of  the  soil, 
Mr.  ^\^l'eeler  says  it  has  two  offices,  (1)  it  allows  water  to  drain 
away  more  rapidly  in  wet  weather  —  by  this  process  swamp  areas 
are  brought  under  cultivation  —  and  (2)  it  retains  more  moisture 
in  the  pores  in  dry  weather. 

In  a  general  way  we  ,may  say^  therefore,  that  thorough  draining 
of  extensive  areas  tends  to  increase  the  flood  heights  of  the 

*0n  River  Coneeryancy  and)  the  Cause  and  Prevention  of  Floods.  By  W.  H.  Wheeler, 
Ifem.  IncL  C.  £>.  Jour,  of  the  Royal  'Al^cultural  Society  of  Dngland.  (See  ser.)  Vol. 
XiIX,  Pt.  II«  No.  XXXVIII  (1888).  pp.  886-411. 
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stream*  issuing  therefrom,  though,  the  modifying  effect  of  tlhe  in- 
creased evaporative  effect  on  deforested  areaB  may  produce  such 
a  balance  of  conditions  as  to  produce  the  net  result  of  no  greater 
floods  than  when  in  the  natural  forested  condition.  We  must  con- 
clude, therefore,  that  the  problem  is  complex  and  only  solvable 
when  we  take  irito  account  all  the  con-ditioiiB.* 

Concluding  the  discussion  of  the  effect  of  forestation  on  stream- 
flow  we  may  draw  the  following  tentative  conclusions: 

(1)  The  available  data  indicate  a  very  marked  influence  of  for- 
ests on  fitream  flow. 

(2)  The  "data  for  a  full  discussion  of  the  relation  of  forests  to 
stream  flow  are  necessarily  of  wide  range,  and  must  include  not 
only  a  consideration  of  the  runoff  of  streams  in  comparison  with 
the  rainfall  of  drainage  areas,  but  also  the  d!ata  derived  from  forest 
meteorological  observations  as  well. 

(3)  So  far  as  present  observation  goes,  the  evaporation  of  the 
Genesee  watershed  in  a  year  of  ordinary  rainfall  is  apparently 
about  28  inches.  In  the  year  1895,  with  a  defi^ent  rainfall,  the 
evaporation  was*  only  24.38  inches. 

(4)  In  years  of  ordinarily  full  rainfall,  evaporation  from  the  Up- 
per Hudson  watershed  may  be  placed  at  about  22  inches.  In  1895,. 
with  the  rainfall  somewhat  deflcient,  evaporation  was  19.21  inches. 

(5)  The  difference  of  about  6  to  6.5  iuiches,  wMch  is  found  to  ex- 
ist between  the  ordinary  evaporation  of  the  Upper  Genesee  area 
and  that  of  the  Hudson,  may  be  taken  as  representing  for  the  pres- 
ent the  difference  be'tween  forested  and  deforested  areas  in  the 
State  of  New  York. 

As  already  stated,  these  conclusions  are  tentative  and  subject  to 
modification,  the  data  not  being  sufficiently  extended  for  final  con- 
clusions. 

THE  SUMMER  FLOW  OF  THE  GENESEE  RIVER  IN  1846. 

Tables  Nos.  1,  2  and  3  show  conclusively  that  the  Genesee  river^ 
in  its  recent  condition  of  a  nearly  completely  deforested  drainage 
area,  is  not  a  good  mill  stream.    The  great  variations  in  runoff 

*Por  more  extendied  dlscuMion  of  this  phase  of  the  subject  with  detailed  references 
to  the  literature  see  the  report  on  the  survey  of  the  Upper  Hudson  River  Valley. 
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from  month  to  month  which  are  there  exhibited,  are  con<;lu8ive  on 
ihi»  point.  It  apipears  that  the  runoff  of  the  stream  is  exceedingly 
slight  in  the  Bummer  as  well  as  frequently  so  during  the  fall 
months,  September-November,  inclusive.  That  the  summer  runoff 
of  the  Genesee  has  not  always  been  as  low  as  at  present  m«iy  be 
shown  by  reference  to  the  gagings  made  in  1846  and  1856  by  en- 
gineers in  the  employ  of  the  State,  as  well  as  by  engineers  em- 
ployed by  the  mill  owners  of  Rochester.*    According  to  gagings 

TABLE  No.  9. 

JPrecijyitation  at  Alfred  Centre  from  Jane^  1889,  to  November^ 

1896,  inclvsive. 

(In  inches.) 


MONTH. 

1889. 

i8go. 

1891. 

1892. 

1893. 

1894. 

1895. 

1896. 

Mean. 

Deoenb«r 

-tTmiiiary . 

2.S5 
8.30 
2.81 
3.01 
3.56 
6.95 

2.72 
2.22 

4.27 
2.54 
2.21 
0.60 

3.60 

4.06 
2.76 
3.18 
0.55 
5.80 

0.62 
4.45 
4.15 
3.34 
2.23 
5  89 

3.13 
3.02 
2.81 
1.35 
8.09 
7.91 

8.02 
3  39 
0.05 
1.30 
1.61 
2.90 

4.03 
2.51 
8.28 
4.83 
1.69 
2.62 

2.81 
3.28 

February 

Jfaroh 

April 

2  93 
2.72 
2.85 

M«»r        

4  67 

^mm^j  *'**■*•■■■*■■■*- 

Total 

21.68 

14.56 

19.95 

20.68 

26.31 

13.17 

18.46 

19.26 

June 

5.66 
4.47 
1.85 

3.42 
1.63 
6.17 

2.46 
5.30 
5.01 

5.48 
2.14 
3.72 

1.93 
3.02 
4.95 

2  14 
2.96 
0.56 

4.69 
2.60 
4.27 

4.07 
4.49 
1.11 

3.73 

JTiily 

3.33 

Augnst 

3.45 

Total 

11 .98 

11.22 

12.77 

11.34 

9.90 

5.66 

11.56 

9  67 

10.51 

September 

1  82 
2.44 
8.48 

9.47 
4.79 
1  60 

1.22 
2.61 
1.73 

2.04 
1  44 
4.31 

4  90 

3.30 
2  98 

6.88 
8.64 
1.37 

0.95 
1.13 
3.34 

5.04 
5.02 
2.15 

8.00 

October 

2.76 

Korember 

2.69 

Total 

7.74 

15.86 

5.56 

7.79 

11.18 

11.89 

5.42 

12.21 

9  35 

Yearly  total 

48.76 

32.89 

39.08 

41.56 

43  86 

30  15 

40.34 

39.52 

made  by  Daniel  Marsh,  the  low  water  flow  of  the  Genesee  river  in 
July  and  August,  1846,  was  412  cubic  feet  per  second.  Mr.  Marsh 
gives  this  figure  as  the  average  of  nine  gagings  made  at  various 
times  in  the  months  in  question. 

If  we  examine  the  meteorological  records  of  Western  New  York 
for  the  years  1844-46,  we  find  that  the  period  covered  was  one  of 


*See  (1)  AwiemMy  Docunnent  No.  63,  1864,  a  CommuDlcatioii  from:  the  Canal  Ap^pralaera 
In  relfttlOD  to  the  clalma  of  J<aGo4)  Graves  and  others,  mlllowiiera  at  Rochester;  (2) 
Senate  Do<;um«nt  No.  103.  1866.  A^wards  and  Testimony  ini  tti«  claims  of  the  Rochester 
Mlllownera  for  the  diversion  of  tlie  water*  of  the  Q«neeee  river  for  supply  of  the  Brie 
•xA  OeneMe  Valley  Canals.  IHeard  by  tb«  Canal  Aippralsers,  un<der  Chapter  462,  Uaws 
of  1866. 
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low  rainfall.  For  instance,  at  Rochester,  the  rainfall  for  the  stor- 
age period  of  the  year  1846  (from  December,  1845,  to  May,  1846, 
inclusive),  wa«  only  11.57  inches;  the  rainfall  for  the  growing 
period  waj9  11.3  inches,  and  for  the  replenishing  period,  13.1G 
inches;  the  total  for  the  year  1846  being  36.03  inches.  For  1845 
the  total  was  34.66  inches.  For  1844  we  have  for  the  storage 
period,  10.52  inches;  growing  period,  8.23  inches;  replenishing 
period,  7.68  inches;  total  for  the  year,  26.43  inches.  Table  No.  22 
gives  full  information  on  this  point.  Again,  examining  the  rec- 
ords at  Middlebury  academy,  Wyoming  county^  in  the  drainage 
area  of  Oatka  creek,  as  given  in  Table  No.  21,  we  find  that  the 
record  for  1845  was,  for  the  storage  period,  12.59  inches;  growing 
period,  4.82  inches;  replenishing  period,  8.6  inches;  total  for  the 
year,  26.01  inches.  The  record  for  the  year  1846  at  Middlebury  is 
not  given.*  It  is  clear,  therefore,  so  far  as  we  have  any  definite 
meteorological  record^  that  the  gagings  made  by  Mr..  Marsh  in 
1846  were  at  a  time  of  very  low  water. 

THE  SUMMER  FLOW  OF  THE  GENESEE  RIVER  IN  1895. 

The  gagings  made  in  1895,  as  indicated  by  Tables  Nos.  1,  2, 3  and 
4^  show  that  in  the  month  of  July  of  that  year  the  flow  at  Rochester 
may  have  been  as  low  as  232  cubic  feet  per  second  for  the  entire 
month,  and  in  September  as  low  as  221  cubic  feet  per  second  for 
the  entire  month.  These  results,  it  will  be  noticed,  are  derived 
from  the  actual  gagings  at  Mount  Morris  by  comparison  of  drain- 
age areas.  Taking  the  approximate  gagings  made  at  Rochester 
at  the  Johnson  and  Seymour  dam  for  the  same  year,  and  we  have 
220  cubic  feet  per  second  as  the  mean  of  the  month,  of  October* 
Further  gagings  made  at  the  raceway  of  the  Genesee  Paper  Com- 
pany, during  the  summer  of  1895,  indicate  that  on  several  occa- 
edona  the  flow  was  somewhat  less  than  200  cubic  feet  per  seconds 
If  we  add  to  these  various  figures  the  amounts  actually  taken  for 
the  use  of  the  canal  during  that  season,  we  reach  a  total  flow  at 

*Far  reference  to  in«teoroh>gy  for  years  1844-46,  etc.,  eee  Reeulte  of  Seriea  of  Otwerra^ 
tions  m«4le  by  the  Regente  of  the  UnlTerfttty.  at  sundrr  AOAdemles  In  tlie  State  of  New 
Tork  from  1826  to  1860  Inclusive.  A»  compiled  from  the  original  retunifl  and  tlhe  Annual 
Reports  of  the  Regents  of  the  Univereity  bj  Piunkflin  B.  Hough. 
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TABLE  No.  10. 

JPrecipitation  at  JFHendshijp  and  Hvmyphreyy  from  1889  to  1896^ 

vaclAisvoe. 

(In  inoheB.) 


MONTH. 

1889. 

1890. 

1891. 

im 

1893. 

1894. 

1895. 

1896. 

Mean. 

D6C6inb6r 

t2.92 
4  26 
2.45 
4.85 
4.53 
6.60 

*4.98 
*5.02 
*3.91 
*3.34 
*4.95 
*9.11 

*1.9l 
*1.82 
*4.65 
•2-36 
*2.17 
*1.45 

*4.38 
*8.89 
♦3.46 
*3.46 
*1.48 
♦7.46 

♦1.95 
1.16 
4.96 
2.33 
4.34 
5.70 

8.51 
4.26 
3.17 
1.78 
5.81 
9.19 

2.15 
3.03 
1.84 
1.01 
1.96 
2.89 

3.35 
2.U3 
3.23 
3.45 
1.58 
3.09 

8.14 

Janillarv 

3.12 

Febmaiy 

8.3» 

MtiTch 

2.82 

April 

3.35 

May 

5.6» 

Total 

25.60 

31  31 

14.26 

23.61 

20.44 

27  67 

11.88 

4.01 
2.72 
3  74 

16.73 

21.44 

•Tquo  ............... 

4.92 
4.30 
2  83 

*3.76 
*3.43 
*5.11 

*5.95 
*7.22 
*6.63 

♦6.34 
*4.88 
*4.45 

2.04 
2.01 
6.33 

3.37 
3  99 
2.41 

3  22 
4.54 

1.83 

4.31 

July 

4.14 

Anffn  At 

4.04 

Total 

12.05 

12.30 

19.80 

15.67 

9.38 

9.77 

11  .-37 

9.59 

12  49 

SoDtomber 

*3-12 
*2.40 
*4.51 

*9.00 
^6.94 
*3.81 

*2.04 
*2.42 
*4.09 

*2.56 
*3.65 
*4.02 

11.65 
3  07 
2.12 

6.89 
3  50 
1.92 

3  02 
1.44 
3  44 

5.65 
4  03 
2.29 

4.49 

October - 

3.31 

November 

3  27 

Total 

10.03 

18.75 

8.55 

10  22 

8.84 

12.31 

7.90 

11-97 

11  OT 

Yearly  total "... 

47.68 

62.36 

42.61 

49.50 

38.66 

""49775 

31.15 

88.29 

45.00 

Rochester  of  about  250  cubic  feet  per  second,  which  is  162  cubic  feet 
per  second  less  than  the  low  water  flow  of  1846,  as  determined  by 
Mr.  Marsh.  So  far  as  we  can  detennlne,  this  quantity  represents 
the  approximate  reduction  in  the  minimum  flow  due  to  defores- 
tation. In  1846  the  Upper  Genesee  area  was  still  very  largely  in 
forest  —  probably  for  the  entire  area  above  Rochester  the  virgin 
forest  was  fmm  65  to  70  per  cent,  of  the  whole.  We  have,  there- 
fore, apparently  a  marked  case  where  the  deforestation  of  a  large 
area  has  materially  reduced  the  minimum  runoff. 

THE  STATE  SHOULD  APPLY  A  REMEDY. 

That  the  Genesee  river,  in  its  present  state  of  deforestation  is 
not  an  especially  good  mill  stream  must  be  considered  as  estab- 
lished by  the  preceding  discussion.  Moreover^  when  we  consider 
th^t  the  change  in  the  water  yielding  qualities  of  the  stream,  is 
due  to  the  act  of  citizens  of  the  State  who,  aj»  owners  of  timber 


*Hampbrey  record;  Friendsfaip  mis»ing  for  theae  months. 
Milting,  mean  of  Alfred  and  Angelica  need. 
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lands  on  its  headwaters,  have  caused  the  deforestation  as  a  mere 
matter  of  commercial  profit  to  themselves,  we  find  a  very  strong 
reason  why  the  State,  as  Sovereign,  shoMd  undo  the  work  of  its 
citizens  —  a  work  which,  while  giving  a  temporary  commercial 
advantage  to  themselves,  still,  so  long  as  the  drainage  area  remains 
deforested^  has  permanently  injured  every  riparian  owner  on  the 
the  stream.  A  remedy  may  be  applied  by  the  State  in  two  ways, 
either  by  the  slow  process  of  reforestation  under  the  fostering  care 
of  rational  forest  laws,  or  by  the  quick  process  of  river  regulation 
by  the  construction  of  storage  reservoirs.  As  to  which  of  these 
two  methods  to  apply,  there  can  be  no  question,  when  we  consider 
that  the  full  effect  of  the  first  could  only  be  obtained  in  from  fifty 
to  one  hundred  years;  while  the  full  efliect  of  the  second  may  be 
realized  in  from  two  to  four  years.  When  we  take  into  account 
the  element  of  time,  the  latter  is  at  once  found  to  be  commercially 
far  preferable. 

WHAT  THE  PORTAG-E  PROJECT  INCLUDES. 

The  proposed  Portage  reservoir  presents  many  features  markedly 
different  from  the  proposed  reservoir  in  the  Mount  Morris  canyon. 
By  way  of  illustrating  some  of  these  differen-ces  we  may  refer  to 
the  physical  and  other  features  involved  at  Portage  a  little  in 
detail. 

At  the  distance  of  3000  feet  up  the  river  from  the  Erie  Railwa'y 
bridge  at  Portage  we  have  the  extreme  head  of  the  Genesee 
canyon,  while  just  below  the  Erie  bridge  we  find  the  Upper  Portage 
fall.  The  distance  from  the  upper  fall  to  the  mouth  of  the  canyon 
at  Mount  Morris  is  about  20  miles  as  measured  along  the  river 
channel.  The  elevation  of  the  river  bed  just  above  the  upper  fall 
is  1082  feet  above  tide  water.  The  elevation  of  the  crest  of  the 
Mount  Morris  Hydraulic  Power  Company's  dam,  just  below  the 
mouth  of  the  canyon,  is  582  feet  above  tide  water,  which  elevation, 
we  may  remark,  would  be  taken  as  the  mean  river  elevation  above 
which  to  raise  the  water  by  the  proposed  dam  at  Mount  Morris. 
The  preceding  figures  show  a  total  fall  in  the  river  from-  just  above 
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TABLE  No.  11. 

Mean  jprecipUation  of  the  upper  Geneeee  drainage  area  for  the 

water  years  1889  to  1896,  indtisive. 

[As  deriTod  by  combining  Tftblet  Not.  8,  0  and  10.} 
•  (Id  inches.) 


MONTH. 

1880. 

1880. 

liOl. 

1802. 

1803. 

1804. 

1805. 

1806. 

Mean. 

December 

2.04 
3.67 
1.85 
8.26 
4.17 
5.86 

8.60 
3.08 
2.85 
.  2.00 
4.03 
7.81 

2.46 
1.06 
8.48 
2.45 
2.28 
1.10 

8.04 
8.57 
3.00 
3.30 
1.20 
6.86 

1.23 
2.66 
4.40 
2.85 
3.65 
5.75 

3.80 
8.01 
2.03 
1.62 
7.22 
8.64 

2.47 
3.26 
1.22 
1.72 
2.10 
2.43 

8  80 
2.20 
8.56 
4.00 
1.62 
2.67 

2.89 

Jaonary 

Febmary 

March 

3.16 
2.08 
2  78 

April 

3.28 

mSj.      .......  -. 

6.13 

immmj  .......  ......... 

Total 

21.75 

25.21 

13  73 

22.05 

»).66 

27.71 

13.20 

17.84 

20.26 

J^nne  ..•....^....... 

6.00 
4.50 
2.43 

3.00 
2.66 
6.00 

3.06 
6.26 
5.68 

5.65 
8.10 
8.05 

2.11 
2.27 

5.17 

2.51 
3.70 
1.74 

4.57 
2.57 
3.00 

8.52 
4.00 
1.86 

4.03 

JuIt 

3.77 

AUgKUt    ,-,*«,.  ,,,-r,^ 

3.85 

Total 

18  02 

12.56 

15.00 

12.70 

0.55 

7.05 

11.13 

10  28 

11.65 

September 

2.42 
2.72 
4.08 

0.06 
5  15 
2.56 

1.54 
2.55 

2.72 

2.42 
2.58 
3.08 

8.74 
2  05 
2  41 

6.97 
3.50 
1.66 

1.06 
1.30 
3.41 

5.22 
4.08 
8.26 

4.17 

October .--- 

8.10 

Kovnmber 

8.01 

Total 

0.22- 

16.77 

6.81 

8.03 

0.10 

12.13 

6.67 

12.56 

10.28 

Yearly  total.... 

48.00 

54.54 

86.44 

43.77 

30.30 

47.70 

81.00 

40.68 

42.10 

the  brink  of  the  upper  fall  at  Portage  to  Mount  Morris  of  1082 — 
582  =  500  feet,  every  foot  of  which  is  available  for  power  purposes 
with  the  dam  located  at  Portage.  On  the  contrary,  with  the  dam 
located  at  Mount  Morris,  not  a  single  foot  of  this  500  feet  would 
be  available  for  power  purposes.  We  shall  see  further  on  that 
this  additional  500  feet  head  puts  a  materially  different  pbase  on 
the  commercial  side  of  the  Genesee  storage  project. 


CONDITIONS  AT  THE  POKTAOB  SITE. 

At  a  point  1400  feet  above  the  Erie  Railway  bridge  the  Portage 
gorge  presents  extremely  favorable  conditions  for  the  erection  of 
a  high  dam.  Solid  rock  exists  immediately  in  the  bed  of  the  river, 
with  only  a  couple  of  feet  of  water  flowing  over  it,  and  also  ex- 
tends high  up  on  the  bluffs  at  either  side.  The  channel  is  much 
narrower  than  the  most  favorable  location  surveyed  in  the  Mount 
Morris  canyon  —  so  much  so  that  the  actual  quantity  of  masonry 
required  to  construct  a  dam  118  feet  in  height  is  less  than  one-half 
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the  quantity  required  for  a  d-am  130  fe^  in  height  as  proposed  at 
Mount  Morris.  It  is  proper  to  remar^  that  a  portion  of  the  de- 
<;rease  is  due  to  much  less  depth  of  foundation  required,  although 
a  considerable  part  of  it  is  also  due  to  less  length  of  dam^  The  Por- 
tage location  is,  therefore,  far  superior  to  the  Mount  Morris  in  eveiV 
particular.  As  a  matter  of  cost,  the  dam  alone,  without  reference 
to  right  of  way,  etc.,  is  estimated  at  only  f  1,000,000.  A  dam  at  this 
location,  118  feet  in  height,  will  store  15,000,000,000  cubic  feet,  as 
against  a  mean  storage  at  Mount  Morris,  ae  show^n  on  page  638,  of 
7,370,000,000  cubic  feet. 

« 
NEW  FEATURES  OF  THE  PORTAGE  PROJECT. 

The  Portage  project,  moreover,  includes  a  number  of  features 
which  do  not  appear  in  the  Mount  Morris  project.  A  short  distance 
above  the  proposed  Portage  site  the  Upper  Genesee  valley  broadens 
out  until  we  have  a  width  in  places  of  from  one  to  two  miles.  The 
general  width  of  the  valley  for  several  miles  of  its  extent  may  be 


TABLE  No.  12. 

Mem  monthly   terriperaturea  at  Angelica  from  1889   to   1896, 

inclusive, 

(Fo.) 


MONTH. 

1880. 

1890. 

1891. 

1892. 

1893. 

1894. 

1895. 

1896. 

Mean. 

December , 

Jail  uary ............ 

35.4 
27.8 
17  0 
32.4 
43  3 
56.6 

34.3 
31.9 
31  4 
26.6 
42.7 
53.2 

21.2 
25.2 
27.7 
29.4 
45.0 
51.4 

33.8 

64.2 
61  9 
63.4 

33.1 
19.0 
26.1 
23.7 
41.1 
53.0 

22  6 
13.9 
21.2 
29.7 
42.1 
52.7 

27.3 
28.4 
19.5 
38.0 
41.8 
54.4 

28.1 
18  3 
13.2 
26  5 
43.1 
56.8 

30.1 
•i2.2 
23.2 
23  3 
48.2 
60.6 

29.0 
23.3 

February 

22.4 

Miii'cb 

28.7 

April 

43.5 

MpY ^_  __    ,  ,  , 

54. 8 

,tMM.mj    ......>......... 

j  jf  Moan 

35.4 

86.7 

32.7 

66.5 
64.8 
64.9 

30.4 

34.9 

64.4 
67.7 
62.2 

31.0 

34  6 

62  8 
67.6 
64  9 

33.6 

June 

62.2 
67.4 
61.5 

65.5 
65.9 
61.8 

65.5 
66.6 
64.3 

65.8 
62  7 
65.0 

64.6 

July 

65.6 

AaiTUst 

63.5 

M^ftP-.  .  ..r-.x.. 

63.7 

64.4 

55.9 
46.2 
36.8 

63.2 

69.1 
44  0 

35.3 

65.4 

65.5 

64.8 

64.5 

65  1 

64  6 

September 

58.1 
39.6 
38.1 

56.1 
44.2 
33.9 

55.6 
48.4 
34.8 

61.3 
49.5 
32  7 

60.6 
41  8 
36.8 

56.9 
43.0 
41  6 

57.9 

October 

44.6 

November 

86.2 

Mean 

45.3 

46.3 

46.1 

44.7 

46.3 

47.5 

46.4 

47  2 

46.2 

Yearly  mean 

44.9 

46.0 

44.0 

48.9 

43.1 

45.5 

43.2 

45.4 

44.5 

r 
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taken  at  about  one  mile,  although,  as  shown  on  Plate  A,  it 
narrows  in  two  or  three  pteces  to  a  much  less  width  than  this. 
This  valley  is  now  a  good  agricultural  region,  generally  in  a  fair 
state  of  cultivation,  and  presenting  on  the  whole  as  favorable  con- 
ditions for  farming  as  any  similar  valley  in  the  State.  The  West- 
ern New  York  and  Pennsylvania  railway  passes  througli  the  mid- 
dle of  the  valley  on  the  line  of  the  abandoned  Genesee  Valley 
canal.  The  reservoir  project  includes  the  relaying  of  this  rail- 
way above  the  flow  line  on  the  west  side  of  the  valley,  as  shown 
on  Plates  A  and  B.  Inasmuch  as  the  villages  of  Portageville, 
Boss'burg,  Wiscoy  and  a  portion  of  Fillmore  will  be  submerged, 
the  project  necessarily  includes  the  purchase  of  the  submerged 
portions  of  these  villages,  as  well  as  the  adjacent  farm  lands.  The 
total  area  to  be  flooded  below  the  flow  line  is  12.4  square  miles  as 
shown  by  Table  No.  26.  It  is  proposed,  however,  to  take  the  land  up 
to  a  height  of  10  feet  vertically  above  the  ordinary  flow  line,  making 
the  entire  area  of  land  required  13.7  square  miles. 

At  present  there  are  five  bridges  over  the  Genesee  river  within 
the  limits  of  the  present  reservoir  —  at  Portageville,  a  mile  above 
Portageville,  at  Rossburg^  at  Fillmore,  and  at  two  miles  above 
Fillmore.  The  bridge  at  Portageville  will  be  provided  for  by  a 
roadway  over  the  top  of  the  dam  itself.  The  bridge  a  mile  above 
Portage  has  been  constructed  within  the  last  two  or  three  years 
for  the  accommodation  purely  of  a  number  of  farmers  on  the  flats, 
and  there  will  be  no  reason  for  maintaining  it  with  the  reservoir 
project  carried  out,  because  the  farms  for  the  accommodation  of 
which  it  was  erected  will  be  included  in  the  reservoir.  The  bridge 
at  Rossburg  will  be  moved  to  a  location  a  short  distance  south  of 
the  present  one,  where  the  valley  narrows  up,  presenting  an  oppor- 
tunity to  construct  a  bridge  over  the  reservoir  without  great  ex- 
pense. In  the  same  way  the  bridge  at  Fillmore,  as  well  as  the  one 
two  miles  above,  will  be  provided  for  by  a  single  bridge  at  a  point 
about  a  mile  above  Fillmore,  where  the  valley  narrows  and  the 
distance  across  the  reservoir  will  only  be  a  few  hundred  feet.  The 
location  of  these  proposed  new  bridges  is  shown  on  Plate  A. 
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TABLE  No.  13. 

Mean  monthly  temperatures  at  Alfred  Centre  from  June^  1889,  to^ 

November^  1896,  inclusive. 

(F".) 


MONTH. 

1889. 

1890. 

1891. 

1892. 

1893. 

1894. 

1895. 

1896. 

Mean. 

December 

January ............ 

33.9 
32.0 
30.9 
26.2 
48.7 
52.2 

21.1 
28.8 
27  9 
28.8 
44.9 
52.4 

•83.8 
18.0 
25.6 
24.2 
39.8 
52.1 

19.8 
13.8 
20.0 
27.3 
39.7 
52.9 

25.4 
27  5 
19  7 
87.2 
41.7 
54.2 

29  7 
2U  4 
10.4 
29.4 
44.2 
68.8 

29.9 
21.6 
21-7 
21.6 
47.3 
59.5 

83.6 

27.6^ 
22.4 

Febmary 

March 

23.2 
27.8 

ADril... 

43.0 

Mav 

' 

54.6> 

M&nj  ................ 

MfttD 

86.5 

83.2 

82.3 

28.9 

84.3 

33.2 

38.1 

Jane 

61.5 
66.9 
60.9 

64.7 
65.6 
62.2 

63.4 
6L.9 
63.6 

66.9 
67.2 
66.4 

65.6 

67.6 
66.4 

65.5 

68.7 
64.9 

69.8 
65.8 
68.4 

61.4 
66.2 
646 

64.fr 

July 

66.2 

**  **  •/  •-••••••-•.••.•■ 

Auffust . ............ 

64.7 

Mean 

63.1 

04.2 

63.0 

66  8 

06.5 

66.4 

67.8 

64.1 

ei5.2 

September 

57.4 
39.7 
36.9 

56.1 
45.3 
35.5 

60.6 
45.8 
35.2 

58.5 
46.2 
83.4 

55.8 
47.3 
84.5 

61.8 
49.8 
31.1 

63.4 
41.7 
39.0 

57.5 
43.7 
41.1 

58.9- 

October 

44  .(^ 

•    IfoTember 

33  8 

Mf^an 

44.7 

45.6 

47.2 

46.0 

45.9 

47.6 

48.0 

47.4 

46  5 

Yearly  mean 

45.7 

44.1 

44.3 

42.6 

45.6 

45.5 

44.7 

44.6 

There  are  also  a  number  of  cemeteries  in  the  valley  which  will 
necessarily  be  removed  as  a  part  of  the  reservoir  project.  Prob- 
ably this  is  the  most  delicate  of  the  several  changes  to  be  made 
here,  but  in  view  of  the  fact  that  cemeteries  have  been  removed  for 
various  reasons  in  a  numiber  of  the  cities  of  the  State,  as,  for  in- 
stance, from  the  present  location  of  the  city  hospital  at  Rochester, 
and  the  present  location  of  Washington  Park,  Albany,  it  is  not 
considered  that  this  particular  feature  presents  any  fecial  diffi- 
culties. Streets  have  also  been  opened  by  cities  through  cemeteries 
when  necessary  for  the  public  convenience,  as  in  a  recent  case  in 
the  city  of  Utica.  Moreover,  the  city  of  New  York  now  actually 
has  in  process  the  removal  of  a  number  of  cemeteries  in  the  valley 
of  the  Croton  river  above  the  location  of  the  new  Croton  dam  now 
building.  Without  having  made  a  detailed  canvass,  it  is  estimated 
from  general  knowledge  of  the  situation  that  the  present  popula- 
tion of  the  proposed  Portage  reservoir  site,  in  the  villages  and  on 
the  farms,  is  about  1,200;   and,   in   reference  to   dispossessing 
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this  numlber  of  people  of  their  hames  for  tiie  purpose  of  creating 
a  large  storage  reservoir,  it  may  be  said  that  such  a  proceeding 
is  not  only  not  uncommon  in  this  State,  but  that  the  population  to  be 
moved  in  the  case  of  the  new  Croton  reservoir  is  far  greater  than 
at  the  Portage  reservoir.  According  to  maps  furnished  by  the 
Croton  Water  Department  for  the  information  of  the  State  Engi- 
neer's Department,  in  the  preparation  of  the  Genesee  storage  pro- 
ject, it  appears  that  the  new  Croton  reservoir  requires  the  taking 
of  either  the  whole  or  parts  of  something  like  three  large  villages 
and  nine  or  ten  hamlets.  The  total  population  to  be  removed  from 
the  submerged  area  of  the  new  Croton  reservoir  is  not  given,  but 
verj^  casual  insi)ection  of  the  maps  of  the  proposed  site 
indicates  that  it  must  be  several  times  greater  than  the 
numiber  to  be  dispossessed  in  case  of  the  Portage  res- 
ervoir. The  villages  of  Katonah,  Purdy's  Station  and  Cro- 
ton Falla  are  much  larger  than  any  of  the  villages  in  the 
Portage  reservoir.  The  main  line  of  the  Harlem  division  of  the 
New  York  Central  and  Hudson  River  railroad  passes  for  several 
miles  through  the  valley,  and  will  require  relocating,  the  same  as 
is  proposed  for  the  Western  New  York  and  Pennsylvania  railway 
along  the  Portage  reservoir.  It  appears,  therefore,  that  the  city 
of  New  York  is  now  doing,  under  State  laws,  everything  in  the 
way  of  so-called  radical  change  which  it  is  proposed  to  do  at  Por- 
tage.  It  would  seem^  therefore,  that  what  the  State  has  empow- 
ered  one  of  its  municipalities  to  do  could  be  easily  done  by  the  State 
itself. 

THE  ANCIENT  GENESEE  LAKE. 

One  feature  of  the  Portage  reservoir  of  considerable  interest 
may  be  now  referred  to,  namely,  that  the  construction  of  this  reser- 
voir is  merely  a  reproduction  of  an  ancient  lake  which  formerly 
occupied  the  present  valley  of  the  Upper  Genesee.  The  evidence 
as  to  the  existence  of  this  lake  may  be  seen  on  every  hand,  particu- 
larly in  the  fine  benchings  at  the  sides  of  the  valley  for  nearly  the 
whole  distance^rom  Portageville  to  Houghton.    In  order  to  cover 
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TABLE  No.  14. 

Mecm  monthly  temperatv/res  at  Friendshvp  and  Humfph/rey^  1889 

to  1890,  indttsive. 


(F-.) 


MOl^TH. 

1889. 

1890. 

1801. 

1802. 

1893. 

1894. 

1896. 

1896. 

Mean. 

T)6C6inb6r 

t29.6 
27.8 
19.9 
35.7 
44.3 
56.3 

•37.0 
•34.2 
•33.2 
•28.7 
•45.2 
•54  1 

•23  9 
•27.2 
•30.0 
•30  0 
•46.0 
53.2 

•35.0 
•21.4 
•27.7 
•26.8 
•42.2 
•53.2 

•24.2 
15.8 
21.5 
29.8 
41.1 
53,5 

27.8 
29.2 
21.0 
38.5 
42.7 
54.8 

:29.2 

18.5 
14  0 
28.0 
45.2 
57.7 

80.2 
28.8 
28.9 
23.3 
47.6 
62.0 

29.6 

jHunarY ............ 

24.7 

FebruATY 

2S.9 

11  itrch 

30.1 

A  nril 

44.3 

May.               

55.6 

juOTjr  ......  ..••.••... 

Mean 

35  6 

38.7 

35.0 

34.4 

31.0 

35.7 

82.1 

35.1 

34.7 

June 

61.8 
67.4 
61.8 

•67.1 
•67.8 
•63.8 

•86.1 

•63  4 

65.2 

•67.2 
♦68.1 
•66.6 

66.4 
66.5 
66.2 

«4.0 
67.4 
63.2 

67.4 
6H.8 
66.2 

62.1 
68.2 
65.6 

65.6 

July 

Angnat  .^ ^ 

^66  6 
•    64.6 

Mean 

63.7 

66.2 

64.9 

67.3 

66.4 

64.9 

65.8 

65.3 

65.6 

September 

•60.4 
•44.1 
•39.8 

•59.3 
•47.7 
•38  8 

•63.5 
•47.4 
•87.0 

♦59.3 
•48.3 
•34.3 

57.0 
50.4 
86  7 

61.6 
49.3 
32.6 

61.2 
41.8 
38.2 

58.0 
44.0 
42.0 

60  0 

October 

46.6 

November. ......... 

37.4 

Mean 

48.1 

48.6 

49.3 

47.3 

48.0 

47.8 

47.1 

48.0 

48.0 

Yearly  mean 

45.7 

48.1 

46.1 

45.8 

44.1 

46.0 

44.3 

45.7 

45.7 

the  various  geological  questions  involved,  not  only  with  reference 
to  the  ancient  lake,  but  also  fop  comparison  as  to  relative  value 
for  foundations  of  dams  at  Mount  Morris  and  at  Portage,  Mr.  J. 
M.  Clarke,  Assistant  State  Geologist,  was,  with  the  permission' 
of  the  Honorable  State  Engineer  and  Surveyor,  requested  to  make 
such  examination  as  he  might  find  necessary  for  elucidating  the 
various  practical  questions  presented,  and  to  prepare  a  special  re- 
port thereon  for  the  information  of  this  Department.  Mr.  Clarke's 
report,  as  herewith  appended,  is  so  lucid  on  the  various  questions 
of  economic  geology  involved  as  to  render  extended  discussion  on 
the  part  of  the  present  writer  unnecessary.  That  part  of  the  sub- 
ject is,  therefore,  mostly  passed  with  a  simple  reference  to  Mr. 
Clarke's  report,  and  we  may  proceed  to  the  consideration  of  another 
phase  of  the  subject. 


*  Hnmphrey  reoords.    Friendsbip  misainj?  for  tbese  mootbt. 

t  MlMing  from  record.    The  mean  of  all  the  Decembers  given  haa  been  nied. 
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THE  MOUNT  MORRIS  AND   PORTAGE   PROJECTS  CON 

TRASTBD. 

With  the  proposed  Genesee  storage  located  in  the  Mount  Morris 
canyon,  the  benefits  to  be  derived  from  an  increase  ih  the  water 
power,  aside  from  the  present  power  at  Mount  Morris  and  a  few 
feet  head  at  Geneseo  and  York,  are  confined  entirely  to  the  city 
of  Rochester.  The  head  at  Mount  Morris  varies  from  13  to  16 
feet.  Prom  Monnt  Morris  to  Rochester  the  river  fiows,  for  a  dis- 
tance of  37  miles,  mostly  through  alluvial  flats,  with  no  opportunity 
for  developing  water  ppwer,  the  only  exception  being  the  head  of 
5  feet  at  Geneseo  and  6  feet  at  York.* 

We  have  already  seen  that  the  mean  water  surface  elevation  at 
the  dam  of  the  Mount  Morris  Hydraulic  Power  Company  may  be 
taken  at  582  feet  above  tide  water.  The  elevatiop  of  the  feeder  dam 
in  the  south  part  of  the  city  of  Rochester  is  510  feet,  leaving  a  total 
fall  from  Mount  Morris  to  the  feeder  dam  of  72  feet.  Of  this^  16  feet 
is  included  in  the  Mount  Morris  water  power,  5  feet  at  Geneseo 
and  6  feet  at  York,  making  a  total  for  the  three  powers  of  27  feet. 
The  balance  of  the  fall,  from  Mount  Morris  to  Rochester^  amounts 
to  (72  —  27)  =45  feet,  or  only  about  1.3  feet  to  the  mile,  altogether 
too  small  an  amount  to  afford  any  opportunity  for  development  of 
water  power  in  that  part  of  the  river.  At  Rochester  we  have  the 
following: 

Elevation  of  feeder  dam 510 

Lake  Ontario 247 

Total  fall. 263 

Of  which  255  feet  are  fairly  available  for  water  power. 

As  shown  on  page  669,  the  available  fall  from  the  brink  of  the 
Upper  fall  at  Portage  to  the  dam  of  the  Mount  Morris  Hydraulic 
Power  Company  is  500  feet,  of  which  290  feet  is  included  in  the 
three  falls  at. Portage  and  the  short  stretches  of  rapids  between 
them. 


*8ee  StatlaUcs  of  Power  and  Mac^iiiiiery  Btef^loyed  Id  Mtanufactures.  By  Professor  W. 
P.  Trowbridve.  Report  on  ttie  W«ter  Power  of  tbe  United  States.  Part  I.  Tenth 
Oensiis.    W\Ublngtoa.  1880.   pp.  484-d7. 
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TABLE  No.  15. 

Mecm  monthly  tsmperai/ures  of  the  upper  Genesee  drainage   area^ 
for  the  water  yea/rs  1889  to  1896,  inclusive. 

[Ab  derired  by  combining  Tables  Nos  12, 13  and  14.] 

(Po.) 


MONTH. 

December 

Jaivnary 

Ifebruary 

March 

April 

May 

Mean 

« 

Jane 

July 

Angnst 

Mean 

September 

October 

November 

Mean 

Yearly  mean.. 


1889. 


82.5 
27.8 
18.4 
34.0 
43.8 
56.4 


35.5 


61.8 
67.2 
61.4 


63.5 


58.6 
41.1 
38  3 


46.0 


45.1 


1880. 


35.1 
32.7 
81.8 
27.2 
43.9 
53.3 


37.8 


65.8 
ti6.4 
62.6 


64.9 


67.1 
40.4 
37.0 


46  8 


46.6 


1891. 

1892. 

22.1 
25.4 
28.5 
28.4 
45.3 
52.3 

34.0 
19  6 
26.5 
24.9 
41.0 
52.8 

33.8 

33.1 

64.6 
62.4 
64.1 

66.9 
66.7 
65.9 

63.7 

66  5 

61.1 
45  7 
35.8 

58  0 
46.2 
33.9 

47.5 

46.0 

44.7 

44.7 

1893. 


22  2 
14.5 
20.9 
28.9 
41.0 
53.0 


30.1 


65.8 
66.9 
65.6 


66  1 


56.1 
48.7 
35.3 


46.7 


43.2 


1894. 


26.8 
28.4 
20.1 
37  9 
42.1 
54.5 


35.0 


64.6 
67.9 
63.4 


65.3 


ll  6 
49.5 
32.1 


47.7 


45.7 


1895. 

1896. 

29.0 
19  1 
14.5 
28.0 
44.2 
57.8 

30.1 
22.4 
22.9 
22.7 
47.7 
60.7 

82.1 

34.4 

67.5 
64.1 
66.5 

62.1 
67.3 
65.0 

66.0 

64.8 

61.7 
41.8 
38.0 

67.5 
43.6 
41.6 

47.2 

47.6 

44.3 

45.3 

Me«n. 


29.0 
23.7 
22.9 
29.1 
43  6 
55.1 


33.9 


64.9 
66.1 
64.3 


65.1 


58.9 
45  4 
3t.5 


46  9 


44.0 


As  shown  t)y  Tables  Nos.  29  and  30,  the  impounding  of  15,000,- 
000,000  cubic  feet  of  water,  as  proposed  by  the  Portage  reservior, 
will,  in  a  year  of  minimum  flow,  effect  a  nearly  absolutely  perfect 
regulation  of  the  stream.  Referring  to  Table  No.  30  we  see  that 
in  the  low  water  period  from  June,  1894,  to  November,  1896,  in- 
elusive,  a  period  of  two  and  one-half  years,  the  Portage  reservoir 
would  have  overflowed  only  three  times,  the  total  loss  amounting 
to  2.11  inches.  While  it  is,  of  course^  evident  that  the  loss  would 
be  greater  than  this  in  years  of  more  plentiful  flow,  sMll  we  may 
accept  the  proposition  as  fairly  true  that  such  a  reservoir  will 
afford  substantially  complete  regulation  of  the  upper  portion  of 
the  stream  from  year  to  year.  It  follows,  therefore,  that  there  will 
be  only  occasional  floods  flow  through  the  canyon,  hence  low  dams 
from  15  to  25  feet  in  height  can  be  cheaply  built  for  the  whole 
distance  from  Portage  to  Mount  Morris,  utilizing  for  the  production 
of  power  practically  every  foot  of  the  500  feet  fall  between  these 
points.  In  these  days  of  efficient  and  cheap  power,  transmission 
either   by   teledynamic  process,    compressed   air   or   electricity, 
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the  fact  that  the  dams  themselres  are  situated  in  a  nearly  inacces- 
sible canyon. has  no  special  significance.  The  power  developed 
may  be  easily  and  cheaply  transmitted  to  every  village  of  the  sur- 
rounding country  within  a  radius  of  from  20  to  30  miles.  It  may 
also  be  transmitted  to  Mount  Morris,  where,  by  reafion  of  the  inter- 
section of  three  of  the  leading  railways  of  the  State,  fine  transpor- 
tation facilities  exist  and  a  large  manufacturing  town  built  up  at 
that  place.  Again,  the  concentration  of  nearly  300  feet  of  fall 
within  a  distance  of  two  or  three  miles,  at  Portage,  as  well  as  the 
location  of  two  railway*  there,  would  indicate  the  probability  of 
the  growth  of  a  considerable  manufacturing  town  in  the  Immediate 

TABLE  No.  16. 

Predpiiation  at  Little  Genesee^  Allegcmy  County j  New  York^  for 

the  wcUer  years  1866  to  1874,  induswe. 

(In  inches.) 


MONTH. 

1866. 

1867. 

1868. 

1860. 

1870. 

1871. 

1872. 

1873. 

1874. 

December 

Janaarj 

Febraarj 

March... 

is?'.:::::::;:; 

6.82 
1.U7 

3.23 
1.90 
2.35 
1.70 
1.95 
8.70 

2.05 
2.00 
1.88 
2.60 
1.74 
2.65 

2.45 
2.65 
2.06 
2.05 
1.65 
2.95 

2.50 
6.07 
3.08 
4.04 
2.43 
1.42 

2.98 
8.78 
2.86 
4.86 
2.39 
1.64 

5.52 
1.84 
2.54 
3.07 
1  32 
2.00 

2.84 
5.27 
3.27 
5  08 
4.20 
2.93 

3.31 
♦2.92 
5.48 
2.66 
5.45 
1.35 

^*""rf  ..-•-...... 

Total 

19.83. 

12.02 

13.81 

18  54 

18  51 

16.29 

23.59 

21.16 

18.08 

Jane........... 

1.75 
1.87 
0.48 

1.50 
3.30 
4.00 

3.95 
1.90 
1.65 

4.06 
6.13 
2.46 

4.57 
8.86 
3.21 

3.62 
3.32 
3.48 

3.26 
5.07 
3.81 

3.74 
4.02 
3.35 

4  06 

4.28 
2.80 

Jaly  

AjlgOMl 

Total 

4.10 

8.80 

7.50 

13.65 

16.64 

10.42 

• 

12.14 

11.11 

11.14 

10.61 

September 

Octobf^ 

NoTomber 

3  50 
2.25 
4.30 

2.02 
1.10 
0.60 

2.95 
2.25 
2.25 

4.75 

-2.06 

3.00 

3  54 
2.13 
3.15 

0.50 
2.10 
3.83 

3  00 

5.87 
2  61 

1.93 
7.01 
3.85 

3.91 
0.80 
3.95 

Total 

10.05 

3.72 

7.45 

10.81 

8.82 

6.43 

12.38 

12.79 

8.66 

9.01 

Yearly  total... 

32.35 

27.87 

88.27 

44  00 

35.36 

40.81 

47.40 

40.06 

88.30 

vicinity.  Inasmuch  as  the  waters  of  the  Upper  Geneseeare  mostly 
sanitarily  unobjectionable,  the  water  supply  of  such  a  town  would 
naturally  be  arranged  with  reference  to  taking  water  from  the  dam 
itself,  where  the  continuous  discharge  of  the  minimum  quantity 
of  457  cu^c  feet  per  secojid  would  provide  an  eflftcient  water  power 
for  raising  the  water  to  the  site  of  the  future  manufacturing  town. 


*  Ko  record.    Mean  of  eight  yean  naed. 
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Without  going  into  the  exact  figures  as  to  the  final  value  to  the 
Oommonwealth  of  such  extensive  developments  as  are  here  sug- 
gested, it  is  enough  to  say  that  there  can*  be  no  doubt  but  that 
either  a  private  company  or  the  State  itself  would  reap  vast  profits 
from  the  carrying  out  of  the  proposed  reservoir  on  the  basis  and  in 
the  manner  here  pointed  out.* 

On  the  other  hand,  the  location  of  the  dam  in  the  Mount  Morris 
canyon  not  only  cuts  down  the  commercial  benefits  to  be  derived 
from  the  proposed  storage,  but  also  prevents  the  development  of 
any  great  amount  of  power  at  Mount  Morris,  which  is  the  chief 
village  within  the  immediate  vicinity  of  the  proposed  sites.  As 
shown  by  Tables  Nos.  27  and  28,  a  dam  located  at  Mount  Morris 

TABLE  No.  17. 

Mea/n,  temperoiture  at  IJittle  Genesee^  Allegany  cou/niy^  New  York^ 
for  the  water  yeare^  1866  to  1874,  indusvoe. 


MONTH. 

1866. 

1867. 

1868. 

1809. 

1870. 

1871. 

1872. 

18^78. 

1874. 

Mean. 

Deoonber 

t24.0 
20.5 
24.0 
28.9 
47.0 
50.2 

23.6 
16.5 
80.0 
20  9 
44.4 
49.2 

23.4 
18.0 
17.2 
32.6 
88.0 
52.4 

22.1 
27.1 
25.2 
25.1 
42.2 
52  6 

27.6 
27  7 
21.4 
26.7 
44.6 
57.4 

25.6 
28.7 
25.6 
87  9 
46.8 
52.3 

22.6 
21.2 
21  0 
21  6 
48.1 
52.4 

18.0 
20.2 
21.0 
27.8 
40.2 
51.8 

292 

m  0 

22.8 
802 
34.3 
56.2 

■TAnuarv ........... 

Fcbrnary 

March 

April 

May 

■"*-"j  .•.•••«.•••.... 

Mean 

32.4 

32.3 

30.4 

82.4 

84.2 

35.3 

80.3 

20  7 

34.1 

81.3 

Jnne 

64. "S 

70.2 
50.8 

67.6 
67.1 
66.2 

63  8 
73  6 
67.2 

63.3 
66.4 
65.2 

68.4 
67  5 
66.4 

63.4 
65.2 
68.0 

65  3 
600 
68.2 

65.4 
67.4 
65.4 

'   61  5 
69.6 
62.8 

Jalv 

Aucatt 

Mean 

84.7 

67.0 

68  2 

65  0 

67.4 

65.5 

67-5 

66.1 

64.4 

66.S 

September 

57.8 
47  4 
88.5 

58  5 
46.3 
88.0 

58  8 
44.6 
36.7 

59  0 
39.4 
29.8 

58.9 
48.6 
85.0 

52.7 
47  0 
30.6 

58.9 
45.0 
81.0 

56.7 
44  0 
28  3 

61.8 
46  0 
33  8 

October 

November 

Mean .......... 

47  4 

47.6 
44.8 

46.7 

42.7 

47.5 

43.4 

45  0 

43.0 

469 

45.6 

Yearly  mean 

44.3 

44.0 

43.1 

45.8 

449 

43.3 

42.1 

44.9 

44.1 

^Relative  to  tSie  foreKoUig  remark  a^  to  the  proflta  of  a.  private  comfHLDy  It  will  of 
course  be  understood  that  under  the  preeent  laws  of  the  state  of  N^ew  Ybrk  no  private 
conxpany  could  be  organized  with  «uch  franchise  as  would  permit  of  carrying;  out  a  broad 
scheme  of  power-  develofmient  and  the  bulldlne:  up  of  a  manufacturing  town  In  the 
manner  suggested.  Before  thai  could  be  dooe  it  would  be  necessary  for  tihe  State  to 
release  its  aeeumed  right  to  the  waterv  of  the  Genesee  river.  In  regard  to  the  possible 
value  to  the  State  itself  of  the  d^evelopmen>t  which  would  inevitably  follow  the  conetruc- 
tion-  of  thia  dam,  reference  may  be  made  to  a  papei^-Qenesee  River  Otorage  and  Its 
Relation's  to  the  Brie  Canal  and  the  Manufacturing  Interests  of  Western  New  York,  as 
prepared  by  the  author  for  the  Rochester  Ohamiber  of  Comnveroe,  in  October,  1896. 

t  No  record.    Mean  of  eight  years  used. 
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will  inevitably  be  drawn  completely  out  in  the  year  of  minimnm 
flow.  This  contingency  prevents  the  development  of  any  water 
power  at  the  dam  itself,  and  the  production  of  power  at  Mount 
Morris  is,  with  the  dam  located  there,  limited  to  the  present  fall 
of  from  13  to  16  feet.  Hence,  with  the  storage  dam  located  at 
Mount  Morris  no  special  benefit  accrues  to  that  place  excej^  such 
a  temporary  one  as  may  arise  from  the  sale  of  supplies  during  the 
construction  period. 

PARK  AT  PORTAGE  AND  WAGON  ROAD  AROUND  THE 

RESERVOIR. 

The  Portage  falls  and  gorge  are  now  the  second  great  natural 
curiosity  of  the  State  of  New  York.  If  we  construct  the  Portage 
reservoir,  with  its  dam  rising  to  the  height  of  118  feet,  we  add 
greatly  to  the  natural  attractions  of  what  is  already  a  famous  place 
for  tourists.  In  view  of  the  great  natural  interest,  the  author  can 
not  but  think  that  the  canyon,  from  Mount  Morris  to  Portage,  should 
be  purchased  by  the  State  for  park  purposes.  The  location  of  ar- 
tistically designed  power  stations  throughout  the  canyon  would 
not  in  any  way  injure  the  natural  scenery.  At  any  rate,  by  retain- 
ing the  proper  control,  the  State  can  direct  the  design  of  such  sta- 
tions, making  them,  if  desirable,  not  only  no  injury,  but  even  an 
addition  to  the  scenery  by  proper  architectural  treatment.  On  this 
line,  the  final  outcome  would  be  the  construction  of  a  State  road 
entirely  around  the  canyon,  as  well  as  the  new  reservoir.  In  any 
case,  the  author  deems  it  desirable  that  where  the  State  constructs 
large  storage  reservoirs,  it  should  make  the  roads  as  a  necessary 
part  of  the  project,  and  the  cost  of  such  a  road  has  accordingly 
been  included  in  the  present  estimates.  By  treating  the  subject 
broadly  in  this  way  the  State  comes  nearer  to  making  such  projects 
of  interest  and  value  to  every  citizen  than  in  any  other  way. 

AS  TO  THE  SAFETY  OP  THE  NATURAL  BANKS. 

The  objection  has  been  raised  that  the  banks  of  the  Portage  reser- 
vpir,  just  east  of  the  Erie  railway  station  at  Portage,  would  not 
be  entirely  safe  with  water  raised  to  the  height  as  proposed  of  118 
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TABLE  No.  18. 
Precipitation  at  Le  Roy  from  1891  to  1895,  iruHusive. 


(In 

inohea.) 

MONTH. 

Iti91. 

1892. 

1893. 

1894. 

1885. 

Mean. 

I^4)4«mb^^. 

5.22 
4.12 
7.10 
7.40 
2.22 
1.95 

4.21 

6.80 
5.33 
4.52 
1.47 
4.91 

3.26 
3.95 
6.86 
3.90 
3.82 
6.13 

6.43 
4.91 
6.66 
2.32 
4.96 
6.94 

3.34 
5.82 
4.55 
2.40 
2.73 
3.05 

4.40 

JAnnATji^P. 

5  12 

Febmiwy,--    ,,.,.. r......  ,..r. 

6.10 

March 

4.11 

April  

3.04 

May 

4.60 

M*  mj  .■..>..•....•■...••....................... 

Total '. 

28.01 

27.24 

27.92 

32.22 

21.89 

27.46 

June 

July 

4.96 
6.10 
5.33 

4.91 
3.40 
3.95 

0.50 
3.67 
4.89 

8.48 
2.22 
0.96 

3.68 
1.93 
1.65 

8.49 
8.46 

Augnat 

8.36 

Total 

16.39 

12.26 

9.06 

6.61 

7.21 

10.31 

• 

BoptombttT -.- 

1.71 
1.44 
3.40 

1.17 
1.60 
4.33 

4.83 
2.35 
1.75 

'2.72 
3  62 
2.18 

1.89 
204 
2.89 

2.36 

October 

2.21 

November 

2.91 

Total 

6.55 

7.10 

8.43 

-8.62 

6.82 

7.48 

Yearly  total 

50.95 

46.60 

45.41 

47.35 

35.92 

45.25 

feet  above  the  present  river  bed.  On  referring  to  Plate  A,  it  will 
be  eeen  that  what  is  known  as  the  Portage  peninsula  runs  out  to 
,  the  west,  leaving  a  comparatively  narrow  neck  a  short  distance 
east  of  the  Portage  station  of  the  Erie  railway.  As  to  the  safety 
of  this  narrow  neck,  the  map  is,  however,  very  reassuring,  indicat- 
ing, as  it  does,  a  width  of  about  1,400  feet  at  the  high  water  level. 
As  remarked  by  Mr.  Clarke,  in  his  report,  the  best  evidence 
that  the  banks  of  the  proposed  Portage  reservoir  will  be  water 
tight  is  the  fact  that  they  are  undoubtedly  th6  banks  of  an  ancient 
lake.  The  benches  on  the  sides  of  the  valley,  some  of  which  are 
Shown  in  Plates  Nos.  XXV,  XXVI  and  XXVII  indicate  that  the 
lowering  of  the  water  was  very  gradual.  As  to  how  it  chanced, 
we  may  ima^ne  that  the  stream  flowed  for  many  years  over  a  lip 
of  rock  at  the  head  of  the  gorge,  which,  wearing  thinner  and  thin- 
ner, from  year  to  year,  finally  at  some  time  of  flood  flow,  broke 
through,  giving  a  sudden  lowering  of  the  waters  of  several  feet. 
The  ordinary  surface  of  the  lake  remained  then  for  a  long  serie's 
of  years  at  substantially  the  same  elevation,  until  the  rock  lip  had 
again  grown  thin,  and,  finally,  in  some  time  of  flood  again  broke 
through,  giving  another  lowering  of  several  feet ;  and  so  on  through 
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many  thousand  of  years  until  the  present  level  was  reached.  How-  * 
ever,  in  order  to  test  the  water-holdin'g  properties  of  the  neck  of 
the  peninsula  thoroughly,  a  number  of  borings  were  made  along 
the  present  bank  opposite  the  neck,  with  the  result  of  showing  in 
every  case  that  the  material  was  either  compact  clay  or  sand  and 
clay  mixed  in  such  proportions  as  to  indicate  excellent  water- 
holding  properties.  As  the  result  of  these  borings,  and  of  the 
general  information  gained,  it  is  the  opinion  of  the  writer  that  there 
is  no  possibility  of  any  trouble  from  the  banks  of  the  reservoir  at 
the  point  mentioned,  although  it  may  be  stated,  that  there  is  a 
tradition  of  a  tunnel  having  been  begun  for  the  old  Genesee  Valley 

TABLE  No.  19. 
Precipitation  at  Arcade  from  1891  to  1896,  inchm^e. 


XIn  inches.) 

MONTH. 

1891. 

1892. 

1898. 

1894. 

1885. 

1896. 

Mean. 

December  ........................... 

1.64 
1.82 
4.04 
1.87 
1.32 
1.87 

4.09 
2.52 
2.35 
1.77 
1.84 
7.16 

1.51 
1.69 
4.60 
2.64 

4.47 
7.28 

3.82 
3.12 
2.50 
1.83 
6.02 
10.05 

2.06 
3.79 
0.99 
].09 
1.51 
1.90 

8.92 
2.35 
3.86 
8.50 
1.86 
2.48 

2  14 

iTAnnarv ^^^....rxw^r. 

2  56 

IPfibrnafT  .................... ..... 

8  06 

Mftrcb 

2  12 

April 

Maj..-. : 

2.67 
6.12 

Total 

12.56 

19.23 

22.19 

27.34 

11.34 

17.47 

18.31 

June 

4  69 
5.11 
5.00 

9.33 
4.59 
4.78 

3.63 
2.88 
6.66 

5.35 
2.70 
1.57 

4.04 
2.38 
5.71 

3.19 
6.39 
3.77 

5.04 

July 

4.01 

Auimst 

4.66 

TotftI 

14.80 

18.70 

13.06 

9.62 

12.13 

13.35 

13.61 

September 

2.36 
2.16 
3.10 

2.59 
3.63 
3  33 

3.19 
3.77 
1.95 

5.54 
4.62 
1.82 

1.61 
2.26 

2.77 

6.18 
3.22 
8.68 

3.58 

October ., 

November 

8.28 
2.77 

Total 

7.62 

9.55 

8.91 

11.98 

6.64 

18.08 

9.63 

Yearly  total 

84.98 

47.48 

44.16 

48.94 

30.11 

43.90 

41.60 

canal  through  this  neck  about  1838,  and  abandoned  because  of  the 
presence  of  quicksand.  On  this  point  the  writer  suggests  that 
the  engineers  and  contractors  of  sixty  years  ago  were  much  better 
versed  in  the  moving  of  rock  than  they  were  in  working  either 
quicksand  or  earth  in  tunnel,  and,  probably,  the  fact  that  the  cut- 
ting of  the  prism  of  the  Genesee  Valley  canal  along  the  river  bluff, 
keeping  it  almost  entirely  in  open  rockwork,  made  so  much  easier 
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work  than  a  tunnel  through  earth,  was  really  the  controlling  con- 
dition of  th«  final  location.  '  The  author  does  not  believe  there  is 
any  material  in  that  vicinity  which  would  seriously  interfere  with 
the  construction  of  a  tunnel,  with  the  appliances  which  we  have 
for  doing  such  work  at  the  present  day.  In  1838,  on  the  contrary, 
the  art  of  tunneling  in  earth  was^  so  far  as  the  United  States  is 
concerned  almost  absolutely  unknown.  While  even  at  that  early 
day  such  work  had  been  frequently  done  abroad,  American  engi- 
neers had  as  yet  no  experience  at  it.  The  tradition,  therefore, 
of  the  proposed  tunnel  through  the  neck  of  the  Portage  peninsula 
and  its  abandonment  by  reason  of  meeting  quicksand  has,  in  the 
writer's  opinion,  no  special  significance  in  considering  the  merits  of 
the  present  project.* 

IMPROVEMENT  IN  WESTERN  NEW  YORK  AND  PENNSYL- 
VANIA RAILWAY  LOCATION. 

Passing  to  another  division  of  our  subject,  we  may  remark  that 
the  relocation  of  the  Western  New  York  and  Pennsylvania  rail- 
way on  the  west  side  of  the  valley  above  the  flow  line  will,  on  the 
whole,  lead  to  a  considerable  improvement  of  that  portion  of  the 
railway.  Again,  while  the  villages  of  Portageville,  Rossburg, 
Wiscoy  and  part  of  Fillmore  will  be  submerged,  still  the  inevitable 
develojHnent  of  the  water  power  which  will  follow  the  construction 
of  the  reservoir  will,  in  a  few  years,  make  far  more  business  for 
the  railroad  than  is  now  furnished  by  these  small  villages.  It  must 
be  concluded  that  the  change  will,  as  a  whole,  be  greatly  to  the 
benefit  of  the  railway. 

*The  official  litotory  of  tthe  proposed  Portage  tuDoel  may  t>e  abtalnod  by  coa»ttltlAg  (1) 
a  Rieport  on  &  Survey  of  tlie  O«fn«0ee  Valley  Canal,  by  F.  C.  M(Ub,  in  Am.  Doc.  No. 
42.  1896,  pp.  14-16,  wliere  Mt".  M1I1«  gives  th«  resttli  of  slnkiDg  teat  pita  on  tdi«  line  of 
tihe  profyoseA  tunnel;  (2)  a  Report  RelatlTO  to  ^Sw  Oeneeee  Valley  C«uial,  also  by  F.  C. 
MiUa,  in  Aim.  Doc.  No.  7S,  1887,  pp.  74-TC,  <whore  Mr.  Mllle  givM  furt2i<er  aocounta  of  tett 
pita  andf  borings  on  tho  line  of  the  proposed  tunnel.  As  tlhe  result  of  these  further  ex- 
amlnatioos  iM^r.  MiMs  found  good  w«ter-tft0bt  nasierlal,  but  al)andoned  the  tunnel  project 
OBilefly  tyeoause  there  was  no  rock  througih  idiieh  to  drive  it  In  the  center  of  the 
Portage  penineula  Mr.  Mills  found  only  thin  layers  of  what  he  called  quicksand  at 
about  the  water  level  of  the  proposed  reservoir.  Below  that  level  he  found  the  best  of 
water-holding  material— oomipact  clay.  Mr.  MHUs's  work  in  1836,  therefore,  Tsriflu  the 
vrork  of  X896  in  a  very  satlsfiactory  manner.  This  matter  of  the  proposed  Portage  tunnel 
ta  aiso  referred  to  in  subesquent  reporta  of  the  Oaaali  Ootnimissl oners,  but  aU  the  reports 
IndAcate  (ihat  the  engineers  of  1896,  were  uoiWilUiig  to  undertake  eartAi  tunnels— their 
prefersnoe  was  for  rock  work. 
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TABLE  No.  20. 

Precipitation  at  Avon  and  Motmt  Morris,  from  1891  ^1896, 

indtcsive. 

(In  inobeB.) 


MONTH. 

1891. 

1892. 

1893. 

1894. 

1895. 

1896. 

Mean. 

D6O0nib€r.  ........................... 

1.05 
1.99 
2.88 
3.63 
1.18 
1.63 

8.96 
2.14 
2.45 
0.63 
0.70 
4.08 

0.86 
0.55 
2.86 
2.62 
2.18 
400 

2.09 
2.58 
2  78 
0.97 
4.13 
6.27 

2.54 
3.31 
1.47 
1.53 
1.62 
1.48 

2.50 
2  60 
5.35 
3.23 
0  46 
1.66 

2.17 

JftDoary 

2.19 

Kebruarv ............................ 

2.97 

March 

2.10 

April 

lijiy 

1.70 
3.19 

■•"J  ................................. 

Total 

12.81 

18.96 

13.07 

18.82 

11.95 

15  80 

14.32 

June.  ................................ 

8.67 
3  94 
8.03 

7.77 
2.53 
4.61 

1.02 
1.97 
5.20 

2.08 
1.51 
2.27 

2.67 
1.74 
8.41 

2  82 
4.91 
1.86 

8.34 

Joly 

2.77 

AOffQSt 

3.38 

Ml  •■^..KPW    .............................. 

Tot«l 

10.64 

14.91 

8.19 

5  86 

7.82 

9.58 

9.50 

Sepiembet 

1.42 
2.46 
1.50 

1.16 
1.42 
8.27 

2.95 
1  88 
1.10 

4.28 
2.67 
0.54 

1.84 
1>.84 
2.60 

3.94 
1.41 
2.60 

2.60 

October 

1.76 

JToTombor 

1.94 

ToUl 

5.38 

5.85 

5.03 

7.39 

5.38 

7.05 

6.30 

Yearly  total . .  . 

28  83 

34.72 

27.19 

32.07 

25.06 

33  33 

80.12 

BEASONS  IN  DETAIL  FOR  PBEPEBBING  PORTAGE. 

We  may  now  consider  further  the  reasons  for  preferring  the  Por- 
tage site  to  Mount  Morris,  urging  in  brief  the  following: 

(1)  The  Portage  site  affords  more  water  for  a  given  expenditure. 

(2)  The  Portage  site  is  'much  safer  than  at  Mount  Morris.  As 
shown  in  the  1893-94  reports,  the  shales  at  Mount  Morris  are  open, 
and,  while  it  is,  without  doubt,  possible  to  make  a  safe  dam  there, 
still,  it  would  be  at  much  greater  cost  than  at  Portage.  In  any 
case  the  dam  must  be  absolutely  safe,  as  its  failure  would  work  vast 
destruction. 

(3)  The  material  for  dam  is  mostly  on  the  ground  at  Portage, 
whereas  at  Mount  Morris  it  necessarily  requires  to  be  all  brought 
from  a  dietance.  This  phase  of  the  question  has  been  so  thor- 
oughly discussed  in  the  previous  reports  as  to  render  any  further 
consideration  of  it  unnecessary  here. 

(4)  Great  increase  in  the  water  power  development.  -  As  we  have 
seen,  with  the  dam  at  Mount  Morris,  the  total  head  on  which  the 
storage  can  be  applied  is  (16  +  5  +  6  -f  255)  =  282  feet,  whereas  with 
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the  dam  at  Portage  the  total  head  oil  which  the  stored  water  may 
be  applied  is  782  feet.  What  this  means  in  the  way  of  commercial 
value  of  the  storage  will  be  shown  further  on. 

(5)  On  account  of  great  depth  of  foundation  at  Mount  Morris  it 
would  be  necessary  to  expend  over  f  1,000,000  before  the  dam  could 
be  brought  to  the  level  of  the  present  water  surface.  The  condi- 
tions are  such  that  the  floods  of  every  spring  would  sweep  over  the 
work,  obliterating  all  evidence  that  any  money  had  been  expended, 
and  this  must  necessarily  continue  for  at  least  two  or  three  years, 
until  the  foundations  are  fully  placed.  The  chances  are  good, 
therefore,  that  after  some  particularly  severe  flood,  not  only  the 
Legislature,  but  even  the  friends  of  the  project  might  become  dis- 
couraged and  the  work  left  uncompleted,  whereas  at  Portage,  with 
a  good  foundation  near  the  water  level,  the  expenditure  shows  for 
itself  from  the  first.  An  expenditure  of  ^100,000  there  would  show 
at  the  end  of  the  season  further  towards  actual  completion  of  the 
work  than  |1,000,000  in  two  seasons  at  Mount  Morris. 

MOUNT  MORRIS  AND  PORTAGE  RESERVOIRS  COMPARED 

COMMERCIALLY. 

Having  disposed  of  the  preliminary  phases  of  the  discuf^sion,  let 
us  now  compare  the  Mount  Morris  project  with  the  Portage  by  way 
of  determining  the  commercial  value  of  the  two.  As  shown  in 
the  report  on  the  Water  Supply  of  the  Western  Division  of  the  Erie 
Canal,  with  the  enlarged  Erie  canal  fully  completed,  the  State  will 
require  from  the  Genesee  river  for  canal  purposes  80  cubic  feet  of 
water  per  second  in  all  the  months  of  the  navigation  season,  from 
May  to  November,  inclusive,  except  the  month  of  May,  when  177 
cubic  feet  per  second  will  be  required.  As  regards  the  present  dis- 
cussion^ we  will  leave  the  valuation  of  the  water  required  by  the 
State  out  of  the  account  and  base  our  estimate  on  the  value  of  the 
water  power  to  be  created  purely.* 

With  a  reservoir  at  Mount  Morris  storing  7,340,000,000  cubic 
feet,  we  have  282  feet  fall  on  which  the  7,340,000,000  cubic  feet, 
less  the  quantity  required  for  the  canal,  may  be  applied  for  power 


*Tlhif  part  oC  tfli«  snlbject  wUl  be  dl«cuaBed<  further  on. 


TABLE 

Precipitation  at  Middlebury  Academy^   Wyoming  Coun 


(In  il 


MONTH. 

1826. 

1827. 

1828. 

1829. 

1830. 

1831. 

3 

December 

tl.79 
1.90 
1.03 
3.16 
1.77 
0.33 

0.44 
1.60 
3.26 
2.86 
3.84 
1.48 

2.80 
1.30 
2.12 
1.62 
1.97 
6.17 

174 
1.08 
1.48 
1.02 
2.63 
3.50 

2.85 
1.73 
0.38 
3.08 
2.43 
4.46 

2.13 
1.45 
1.08 
1.44 
3.66 

January „ 

February 

March 

April 

May 

2.50 

JU  ••  J    ■■■•■.■•••■...■.................■..■■........•■.... 

Total 

998 

13.48 

15.98 

11.45 

14.93 

12.26 

June 

422 
3.13 
1.78 

2.94 
2.17 
2.95 

3.05 
4.52 
6.69 

3.18 
3  74 
1.28 

8.63 
3.89 
2.28 

4.39 
5.00 

July 

A  uiniat  .•••...•• 

2.85 

Total 

9.13 

8.06 

14.26 

8.20 

14.80 

12.24 

i 

Sentember. 

1.12 
2.68 
2.50 

1.24 
4.38 
0.70 

2.12 
2.31 
4.81 

3.71 
2.22 
3.U 

3.29 
1.55 
4.65 

1.83 

October 

3.89 
1.18 

November 

Total : 

6.20 

6.32 

9.24 

9.04 

9.49 

6.90 

Yearly  total 

25.31 

27.86 

39.48 

28.69 

39.22 

31.40 

*  From  the  Begenta'  reports. 


tNo 


No.  21. 

y,  JST.   T.^far  the  years  indicated  j^rom  1826  to  1848.* 


bee.) 


(2. 

1833. 

1834. 

1836. 

1840. 

1841. 

1842. 

1848. 

1844. 

1845. 

1848, 

MeM. 

0.56 
1.51 
4  6:{ 
1.73 
2.10 
4.37 

0.65 
.  1.64 
1.72 
0.50 
2.12 
6.58 

1.16 
1.45 
0.71 
2.86 
2.45 
1.41 

0.80 
1.48 
1.58 
2  25 
3.75 
1.74 

fl.79 
1.25 
8.25 
2.38 
1.41 
1.80 

2.03 
2.60 
0.12 
4.25 
3.40 
2.30 

4.30 
1.42 
2.10 
3.25 
185 
1.65 

2.26 
1.25 
8.60 
1.04 
3.78 
1.74 

2.24 
0.62 
0.46 
2.92 
1.78 
4.27 

1.11 
1.55 
2.45 
2.90 
2.48 
2.10 

tl.79 
0.99 
0.20 
0.83 
0.35 
4.35 

1.7t 
1.46 
1.78 
2.20 
2.46 
2.98 

1  90 

13.21 

10.04 

11.60 

11.88 

14.70 

14.47 

14.57 

12.29 

12  59 

8.51 

12.76 

1. 11 
1.85 
3.»0 

2  4<) 
3.83 
2.94 

4.45 
3.69 
1.92 

5.78 
2.00 
4.49 

4.19 
4.70 
4.47 

1.85 
2.30 
0.57 

2  74 
0.51 
1.87 

3.29 
1.64 
2.17 

2.75 
5.58 
4.65 

1.79 
2.47 
0.56 

1.07 
5.18 
2.50 

3.41 
8.30 
2.81 

B.76 

9.23 

10.06 

12  27, 

13.36 

4.72 

5.12 

7.10 

12.98 

4.82 

8.70 

9.52 

3.24 
1.54 
124 

2.94 
3.01 
1.77 

2.54 
3.32 
1.84 

2.15 
6.69 
1.85 

2  94 
2.34 
1.66 

4.40 
1.85 
3.55 

4.93 
2.36 
3.15 

4.81 
3.99 
2.46 

0.64 
4.45 
1.67 

3.61 
2.10 
2.89 

2.64 
1.51 
1.40 

2.83 
2.95 
2.55 

).02 

7.72 

7.70 

10  69 

6.94 

9.80 

10.44 

11.26 

6.76 

8  60 

5.55 

8.33 

).68 

30.16 

27.80 

34.56 

32.18 

29.22 

30.03 

32.93 

32.03 

26.01 

22.76 

80.61 

cord.    Moan  of  all  the  Decembers  need. 
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purposes.  The  general  result  is  indicated  by  Table  No.  27.  Re- 
ferring to  that  table,  we  learn  that  in  a  year  of  minimum  flow  such 
as  the  water  year  of  1895,  a'storage  of  7,340,000,000  cubic  feet  would 
only  produce  a  regulated  flow,,  aside  from  the  water  required  for 
canal  purposes,  of  600  cubic  feet  per  second.  The  constant  outflow 
from  the  reservoir  being  under  these  conditions,  as  shown  by  Col- 
umn 10  ef  Table  No.  27,  never  less  than  300  cubi<5  feet  per  second. 
Continuous  power  development  would,  therefore,  be  based  upon 
300  cubic  feet  per  second  at  Mount  Morris,  something  greater  than 
this  at  Geneseo  and  York,  and  on  600  cubic  feet  per  second  at 
Rochester.  What  we  require  to  know  is  the  value  of  the  water 
power  to  be  perpetually  produced  by  this  quantity  of  water  on  the 
stated  fall.  As  the  first  element  of  the  solution,  we  have  at  Mount 
Morris  the  permanent  continuous  power  of  300  cubic  feet  per  sec- 
ond on  16  feet  head,  equal  to  644.6  gross  horse  power. 

At  Geneseo  and  York  we  "have  the  low  water  flow  of  an  addi- 
tional tributary  drainage  area  of  about  400  square  miles,*  which 
may  be  taken  at  0.1  cubic  feet  per  second  per  square  mile,  as  de- 
rived from  the  experience  of  the  gagings  at  Mount  Morris,  whence 
the  permanent  flow  of  these  two  places  is  placed  at  340  cubic  feet 
per  second.  The  sum  of  the  two  heads  at  the  two  places  is  (5  +  6)  = 
11  feet.    The  gross  horae  power  is,  therefore,  424.3. 

At  Rochester  the  total  power  developed  will  be  that  due  to  600 
cubic  feet  per  second  on  250  feet  head,  which  amounts  to  17,358.5 
gross  horse  power.  -  We  have,  then,  a  total  permanent  continuous 
power  from  Mount  Morris  to  Rochester  of  18,327  gross  horse  power. 

As  regards  the  increase  in  water  power,  the  effective  value  of 
the  storage  will  be  the  amount  of  permanent  power  over  and  above 
the  low-water  power  of  the  stream.  Taking  the  low-water  run-off 
at  100  cubic  feet  per  second  at  Mount  Morris,  140  cubic  feet  per 
second  at  Geneseo  and  York,  and  220  cubic  feet  per  second  at 
Rochester,  we  have  a  total  permanent  power  for  the  unregulated 
stream  of  6,727  gross  horse  power.  The  gain  due  to  the  storage  is, 
therefore  (18,327  —  6 J27)  =  11,600  gross  horse  power.   Taking  the 


•The  drainage  areas  of  the  CaxuMerea  and  Onahqoa  creeks,  ttie  chief  tributariea  im- 
mediately below  HouBt  Morrla,  amount  to  S40  sqjuare  milee. 
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price  at  |10  per  horse  power,  the  same  as  in  the  Upper  Hadson 
reports,*  and  we  reach  an  annual  return  from  the  increased  power 
of  1116,000.  But  the  Mount  Morris  reservoir  is,  as  shown  on  page 
638,  estimated  to  cost  |2,785,000.  If  we  assume  the  project  carried 
out  Iby  a  private  company  with  money  at  5  per  cent.,  the  annual 
interest  on  the  investment  becomes  |139,250,  a  sum  |23,25ft  in  ex- 
cess of  the  probable  annual  income  when  all  the  power  created  shall 
have  been  brought  into  use.  But  there  should  be  a  sinking,  main- 
tenance and  repair  fund  of  at  least  f25,000  per  year  in  order  to 
ultimately  repay  the  principal  investment,  which,  if  taken  into 
account,  increases  the  probable  deficiency  to  f48,250  per  year. 

On  the  other  hand,  let  us  assume  the  Mount  Morris  project  carried 
out  by  the  Btate  with  money  costing  not  more  than  4  per  cent.  In 
this  case  we  have  an  annual  interest  on  the  investment  of  |1 11,400. 
Adding  thereto  |25,000  for  sinking  fund,  maintenance  and  repairs 
and  we  reach  a  total  of  |136,400,  a  sum  still  in  excess  of  the  prob- 
able maximum  income  of  |20,400. 

It  must  be  concluded,  therefore,  that  with  the  present  under- 
standing as  to  the  minimum  ruQoff  of  the  Genesee  river,  the  pro- 
ject of  a  storage  reservoir  in  the  Mount  Morris  canyon,  storing 
7,370,000,000  cubic  feet  of  water,  at  a  cost  of  |2,785,000  is  commer- 

* 

cially  impracticable. 

If,  however,  we  consider  the  Portage  project  in  its  financial 
aspects  we  reach  the  following  results: 

As  Bhown  by  Table  No.  29,  the  constant  minimhm  outflow  from 
the  Portage  reservoir  has  been  placed  at  457  cubic  feet  per  second. 
Inasmuch  as  there  is  no  material  addition  to  the  tributary  drainage 
area  •between  Portage  and  Mount  -Morris,  we  may  consider  this 
quantity  as  applying  to  the  entire  500  feet  fall  from  the  crest  of 
the  upper  fall  at  Portage  to  the  crest  of  the  dam  of  the  Mount  Mor- 
ris Hydraulic  Power  Company.  With  the  additional  area  due  to 
Silver  lake  outlet,  we  may  take  the  flow  over  the  Mount  Morris 
dam  at  460  cubic  feet  per  second,t  Oeneseo  and  York  may  be  taken 

*See  report  on  Upper  Hudson  Stora^  in  the  Aiuiu&l  Report  of  tli«  State  Engineer  and 
Surveyor  for  the  fleoal  year  ending  Sept  30,  1895,  p.  146. 

tTbat  le  SlWer  laloe  outlet,  w>bi€fti  enters  tiie  QiBneeee  rlyer  a  eliort  dletance  abOTe 
Mlount  Monia.  contributee  3  cubic  feet  per  eeeond  to  tSie  mlnimam-  flow. 
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'ountr/j  N.  T.,  for  the  yea/ra  indicated  from  1826  to  1848.* 


P".) 


1834. 

1835. 

18». 

1840. 

1841. 

1M2. 

1843. 

1844. 

1845. 

1840. 

1848. 

Kewn. 

33.5 
25.6 
38.4 
36.9 
49.9 
55.8 

27.8 
26.8 
19.1 
32  4 
43.0 
56.0 

t29.2 
26.3 
28.2 
S3  1 
50.6 
55.8 

31.0 
20.6 
31.5 
33  3 
45.6 
57.1 

20.4 
25.0 
20.5 
28.0 
25.2 
50.8 

25.9 
24  5 
29.5 
37.7 
44.5 
50.3 

24.7 
30.0 
15.4 
21.2 
45.9 
53.2 

ao-0 

19.2 
27.3 
33.0 
54.2 
50.2 

29.6 
27.4 
27.6 
36.4 
47.0 
53.2 

22.2 
38.3 
22.2 
34.7 
47.1 
59.9 

t29.2 
30.3 
20.8 
33.2 
45.2 
50.2 

29.0 
20.3 
20.3 
33.9 
45.0 
00.1 

40.0 

34.2 

37.2 

36.5 

28.3 

35.4 

31.7 

37.2 

30.9 

87.4 

37.3 

30.2 

63.0 
72.3 
69.1 

64.5 
68.6 
64.3 

59.3 
09.2 
63.7 

62.7 
69.0 
68.4 

66.4 
63.7 
65.1 

60.0 
71.5 
57.0 

61.6 
68.8 
68.7 

63  1 
68.7 
07.9 

63.2 
09.7 
72.2 

03.4 
07.7 
09.4 

06.4 
08.2 
71.1 

03.9 
08-7 
00.9 

68.1 

66.8 

64.1 

66.7 

65.1 

62.8 

06.7 

06.6 

08.4 

00.8 

08.0 

00.5 

61.8 
49-1 
39.4 

54.5 
53.2 
40.5 

56.8 
54.1 
36.5 

55.5 
45.6 
38.4 

64.4 
38.4 
32.0 

58.3 
47.1 
12.1 

62.5 
43.0 
81.1 

63.3 
45.1 
35.5 

55.6 
85.4 
3S.1 

03.3 
45  1 
41.1 

53.9 
50.5 
34.2 

59.1 
48.0 
87.2 

50  1 

49.4 

49.1 

46.5 

44.9 

45.8 

45.5 

48.0 

41.4 

49.9 

40.2 

48.1 

49.6 

45.9 

46.9 

46.5 

41.7 

44.8 

43.9 

47.2 

45.9 

47.9 

47.4 

40.7 

ord.    Hean  of  all  the  Decemben  gireii  used. 
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Mean  temperatv^ea  at  Middlebury  Acadevny^  Wyoming  C 


MOHfTH. 


December  .. 
Jannary .... 
Febmary ... 

March 

April 

May 

Moan... 

Jane 

July 

Aagoat 

Mean... 

September . . 

October 

November . . 

Mean ... 

Tearlymean 


1826. 

1827. 

1828. 

1829. 

1830. 

1831. 

1832. 

t29.2 
25.4 
29.4 
36.4 
39.7 
61.1 

29.5 
21.9 
30.7 
35.8 
47.8 
52.6 

29.8 
31.5 
35.7 
39  8 
41.2 
57.0 

36.2 
25.1 
19.6 
29.9 
46.8 
59.2 

37.6 
23.2 
26.5 
36.0 
50.8 
52  9 

32.4 
21.1 
20.8 
38.9 
46.3 
56.5 

18.0 
25.8 
24.8 
34.7 
435 
54.6 

36.9 

36.4 

39.2 

36.1 

37.8 

86.0 

336 

67.4 
68.2 
64.5 

62.9 
68.0 
65.0 

68.5 
66  9 
69.5 

64.8 
65.7 
66.3 

61.0 
70.2 
65  3 

68.8 
69.9 
68.1 

65.6 
69.9 
68.5 

66.7 

65.3 

683 

65.6 

65.5 

68.9 

68.0 

60.6 
51.7 
38.4 

58.1 
47.8 
34.1 

59  4 
49.4 
44.9 

55.1 
50.9 
35.4 

58.4 
52.1 
45.8 

.59.6 
62.3 
36.7 

60.7 
51.9 
39.6 

50.2 

46.7 

51.2 

47.1 

52.1 

49  2 

60.7 

47.7 

46  2 

49.5 

46.2 

48.3 

47.5 

46  5 

1833. 


34.3 
31.2 
25.4 
33.9 
51.8 
61.5 


39 


62.0 
49.3 
39.4 


502 


48.8 


61.2 
60.0 
67.2 


65.8 


*  From  the  Begenta'  reporta. 
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ouniy^  If.  Y.^  for  the  yea/rs  indicated  from  1826  to  1848.* 


?*>.) 


1834. 

1835. 

1830. 

1840. 

* 
1841. 

1M2. 

1843. 

1844. 

1845. 

1840. 

1848. 

Mean. 

33.5 
25  6 
38.4 
36.9 
49.9 
55.8 

27.8 
26.8 
19.1 
32  4 
43.0 
56.0 

f29.2 
26.3 
28.2 
83  1 
50.6 
55.8 

31.0 
20.0 
31.5 
33  3 
45.6 
57.1 

20.4 
25.0 
20.5 
28.0 
25.2 
50.8 

25.9 
24  5 
29.5 
37.7 
44.5 
60.3 

24.7 
30.0 
15.4 
21.2 
45.9 
53.2 

30.0 
10.2 
27.3 
33.0 
54.2 
59.2 

20.0 
27.4 
27.6 
30.4 
47.0 
53.2 

22.2 
38.8 
22.2 
34.7 
47.1 
50.0 

t20.S 
30.3 
20.8 
33.2 
45.2 
50.2 

20.0 
26.3 
26.3 

33.9 
45.6 
56.1 

40.0 

34.2 

37.2 

36.5 

28.3 

35.4 

31.7 

37.2 

30.0 

37.4 

37.3 

30.2 

63.0 
72.3 
69.1 

64.5 
68.6 
64.3 

50.3 
09.2 
68.7 

62.7 
60.0 
68.4 

66.4 
63.7 
65.1 

60.0 
71.5 
57.0 

61.6 
68.8 
68.7 

63  1 
68.7 
67.0 

03.2 
00.7 
72.2 

03.4 

07.7 
00.4 

66.4 
68.2 
71.1 

03.0 
08.7 
00.0 

68.1 

65.8 

64.1 

66.7 

65.1 

62.8 

66.7 

66.6 

68.4 

00.8 

08.8 

00.5 

61.8 
49.1 
39.4 

54.5 
53.2 
40.5 

56.8 
54.1 
86.5 

55.5 
45.6 
38.4 

64.4 
38.4 
32.0 

58.3 
47.1 
82.1 

62.5 
43.0 
31.1 

63.3 
45.1 
35.5 

55.6 
35.4 
3S.1 

03.3 
45  1 
41.1 

53.0 
50.5 
34.2 

59.1 
48.0 
37.2 

50  1 

49.4 

40.1 

40.5 

44.9 

45.8 

46.5 

48.0 

41.4 

40.0 

46.2 

48.1 

49.6 

45.9 

46.0 

46.5 

41.7 

44.8 

43.0 

47.2 

45.0 

47.0 

47.4 

40.7 

>rd.    Mean  of  all  the  Decemben  given  need. 
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at  600  cubic  feet  per  second,  and  Rochester  at  1,000  cubic  feet  per 
second.  Computing,  we  have  a  permanent,  continuous  power  at 
these  several  places  as  per  the  following: 

Qro— 
lions  pow. 

Portage  to  Mount  Morris 25,924 

Mount  Morris 835 

Geneseo  and  York 624 

Rochester 29,840 


Total 57,223 


Deducting  from  the  total  of  57,223  gross  horse  power  the  present 
permanent  power  of  6,727  gross  horse  power  previously  determined 
and  we  have  (57^223  —  6,727)  =50,496  gross  horse  power  as  the  net 
increase  in  the  permanent  water  power  of  the  stream  due  to  the 
construction  of  the  Portage  reservoir.  At  f  10  per  gross  horse 
power  as  before,  the  annual  income,  when  the  power  is  all  utilized, 
becomes  |504,960. 

The  estimated  cost  of  producing  this  vast  increase  In  power  is 
12,600^000.  Assuming  an  interest  rate  of  5  per  cent,  as  before,  and 
we  have  an  annual  interest  account  of  |130,000;  adding  thereto 
125,000  for  sinking  fund,  maintenance  and  repairs,  we  reach  a  total 
annual  expense  of  |156,000.  Whence  (1504,960  — 1156,000)  = 
9349,960,  which  amount  may  be  realized  in  the  way  of  ultimate 
annual  income. 

In  the  same  way  with  money  assumed  at  4  per  cent,  the  total 
annual  expense  may  be  placed  at  |129,000,  and  giving  a  final  annual 
income  over  all  expenses  of  (375,960. 

Taking  into  account  the  total  created  values  without  reference 
to  the  cost  of  money,  and  we  have  the  following  comparison : 

The  Mount  Morris  project  creates  i)ower  valued  at  |116,000  per 
year.  Capitalizing  |116,000  at  5  per  cent,  gives  |2,320,000.  The 
Portage  project  creates  water  power  valued  at  |504,960  per  year, 
giving  a  capitalized  value  at  5  per  cent,  of  |10,099,200.  At  4  per 
cent,  the  capitalization  becomes  |12,624,000. 


088  Annual  Bbpobt  of  thb 

As  already  shown,  when  we  take  into  account  the  valoe  of  money, 
the  Mount  Morris  project  not  only  has  no  value  at  all,  but  becomes 
<K)|mimercialIy  impracticable.  The  Portage  project;  on  the  other 
hand,  shows  an  annual  income  above  interest  account,  sinking  fund, 
maintenance  and  repairs  of  f349,950,  which,  capitalized  at  5  per 
cent.,  represents  |6,999,000.  If  we  assume  4  per  cent,  money,  the 
capitalization  of  the  annual  income  may  be  expected  to  ultimately 
represent  |8,748,750. 

It  is  clear  from  the  foregoing  that  a  much  larger  sum  than  f 2,600,- 
000  could  be  spent/ if  necessary,  'on  the  Portage  project  without 
exhausting  its  commercial  possibilities. 

WATER  POWER  APPRECIATING,  FARMING  LAND  DE- 
PRECIATING IN  VALUE. 

We  may  consider  the  Mount  Morris  project  versus  the  Portage  in 
another  light.  At  the  present  time,  because  of  the  development  of 
manufacturing  and  commercial  enterprises  generally,  water  is  rap- 
idly appreciating  in  value  both  for  navigation  purposes  and  the  pro- 
duction of  power.  On  the  contrary,  due  to  the  development  of  vast 
farming  areas  in  the  new  States  of  the  West,  where  wheat  may  be 
grown  much  cheaper  than  in  New  York  State,  the  value  of  agricul- 
tural lands  is  continually  dejpreciating.  The  question,  therefore, 
of  taking  a  considerafble  area  of  land  for  the  construction  of  a  large 
storage  reservoir  is  one  of  commercial  expediency  purely.  In  view 
of  the  foregoing  showing  as  to  the  relative  commercial  advantages 
of  Mount  Morris  versus  Portage,  as  a  site  for  the  proposed  Genesee 
storage  reservoir,  one  can  not  but  think,  if  it  were  finally  decided 
to  locate  at  Mount  Morris,  because  of  the  less  value  of  the  land  to 
be  taken,  that  a  purely  business  question  would  have  been  decided 
on  sentimental  grounds  rather  than  on  commercial. 

■ 

LAND  TO  BE  TAKEN  FOR  THE  PROPOSED  PORTAGE 

RESERVOIR. 

Referring  to  Table  No.  26,  it  is  learned  that  with  the  water  surface 
of  the  proposed  reservoir  raised  to  the  level  of  1,200  feet  above  tide 
water  the  area  flowed  becomes  12.35  square  miles.    It  is  proposed, 


\ 
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ESTIMATE  OF  LAND  DAMAGES. 

1,500  acres,  at  flOO. |150,000 

1,500  acres,  at  fSO 120,000 

1,000  acres,  at  f60 60,000 

1,000  acres,  at  f40 40,000 

2,500  acres,  at  |30 75,000 

500.acres,  at  |25 12,500 

300  acres  village  property,  at  |460 138,000 

Contingency 54,500 

Total,  8,300  acres |650,000 


In  reference  to  the  2,500  acres  of  farming  lands  estimated  at  {30 
per  acre  and  the  500  acres  estimated  at  f25  per  acre,  it  may  be  re- 
marked that  these  figures  include  the  area  to  be  taken  on  the  sides 
of  the  valley,  not  only  of  little  value  for  agriculture,  but  also  -tong 
since  denuded  of  valuable  timber.  Lands  valued  at  flOO  per  acre, 
{80  and  f 60  are  actual  areas  required  for  the  reservoir,  and  do  not 
include  any  surplus  parts  of  farms  over  and  above  land  to  be  taken 
for  flowage.  The  total  of  f457,500  for  the  8,000  acres  of  farming 
lands  required  is  believed  to  be  considerably  in  excess  of  the  actual 
value  of  the  land  to  be  taken.  In  the  same  way,  the  total  valuation 
of  f  13i8,000  placed  upon  the  village  property  is  somewhat  in  excess 
of  the  actual  value  of  that  property.  Nevertheless,  in  order  to 
.cover  all  possible  contingencies  on  condemnation,  it  has  seemed 
desirable  to  add  the  Bum  of  |54,500,  making  a  total  for  the  8,300 
^cres  of  1650,000.  The  area  included  in  this  8,300  acres  is  valued 
by  the  town  assessors  at  about  {375,000  to  {400,000,  as  determined 
from  the  assessment-rolls  of  the  year  1896.  These  valuations,  it 
may  be  remembered,  the  assessors  have  sworn  represent  the  full 
value  of  the  property.  i 

STATE  REVENUE  NOT  APPRECIABLY  REDUCED. 

The  question  is  likely  to  be  raised  as  to  the  reduction  of  the 
State's  revenue  by  reason  of  taking  about  {400,000  worth  of  realty 
for  the  proposed  reservoir.    In  answering  this  we  may  assume  the 


Statb  Enoinsbb  and  Subybyob.  689 

however^  to  take  an  additional  area  np  to  10  feet  above  the  ordinary 
water  level,  or  to  1,210  feet  above  tide  water,  making  a  total  area 
at  that  elevation  of  13.69  square  miles^  or  8,762  acres.  This  area 
includes  farming  lands,  village  property  and  the  present  bed  of  the 
Oenesee  river. 

STATE  OWNS  THE  BED  OP  THE  GENESEE  BIVER. 

As  to  the  bed  of  the  river,  it  appears  that  the  State's  ownership 
thereof  has  been  recognized  in  the.  deeding  of  the  adjoining  lands 
to  low-watermark  only,  hence  the  State  owns  the  river  bed,  amount- 
ing to  approximately  462  acres,  thus  leaving  the  entire  area  to  be 
purchased  at  8,300  acres,  of  which  300  acres  may  be  considered  as 
included  in  the  villages  of  Portageville,  Boss>burg,  Wiscoy  and 
Fillmore.  We  have,  therefore,  a  total  area  of  farms  to  be  taken 
of  8,000  acres.*  This  area  is  situated  in  the  townships  of  Portage, 
in  Livingston  county,  Grenesee  Falls,  in  Wyoming  county,  and  in 
the  townships  of  Hume,  Granger  and  Caneadea,  in  Allegany 
county, 

VALUE  OF  LAND  IN  PORTAGE. 

Referring  to  the  proceedings  of  the  Board  of  Supervisors  of 
these  counties  for  the  year  1895,  it  appears  that  in  the  town  of 
Portage  the  total  acreage  is  16,134,  having  a  total  assessed  value 
of  1716,305.    The  assessed  value  per  acre  is,  therefore,  |44.39.t 

VALUE  OP  LAND  IN  GENESEE  FALLS. 

Prom  the  proceedings  of  the  Board  of  Supervisors  of  Wyoming 
county  for  1896,  it  is  learned  that  the  total  acreage  in  the  town  of 
Genesee  Falls  is  9,500  acres,  with  a  total  assessed  valuation  of 
f342,096,  whence  we  derive  an  assessed  value  per  acre  of  f36.01.]: 

*The  8p000  ako  tocludes  the  preseiDt  rlfftrt  of  imy  ot  the  WeBtara  New  York  and  Feim* 
sylT&nla  Railway,  in.  regard  to  which  aee  the  eatlmatM  of  coet  ot  ohanslng  railiway  on 


t-See  atatement  abowlne  the  amount  of  real  eatate  aa  aaaeaaedi  and  equalised,  etc,  in 
the  Proceedings  of  the  Board  of  Superrlaora   of  the  cocuity  of  LlTingaton,  1£05. 

t  See  Table  of  Aeaessment  and  Equalization,  In  Proceedings  of  the  Board  of  SuperTlaora 
oi  tjhe  county  ot  Wyoming,  1886. 

u 
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VALUE  OP  LAND  IN  HUME,  G® ANOEB  AND  OANBADEA. 

From  the  proceedings  of  the  Board  of  Supervisors  of  Allegany 
county  for  1895,  it  is  learned  that  the  total  acreage  of  the  town  of 
Hume  is  24,274  acrfes,  with  an  assessed  valuation  of  |748,684, 
whence  we  derive  an  assessed  valuation  per  acre  of  J90.84.  For 
the  town  of  Granger  the  total  acreage  is  given  at  20^450  acres,  with 
an  assessed  valuation  of  ^271,794,  whence  we  derive  an  assessed 
valuation  per  acre  of  113.30.  For  the  town  of  Caneadea  the  acre- 
age is  given  at  21,950,  with  a  total  assessed  valuation  of  (451^120, 
whence  we  derive  an  assessed  valuation  per  acre  of  |20.55.* 

The  foregoing  acreage  and  assessed  valuation  of  the  several 
towns,  include  the  village  property  as  well  as  the  farm  property 

in  each  town. 

< 

STATE  TAXES  IN  THE  TOWNS. 

The  following  are  the  total  State  taxes  in  the  several  towns  in 
question  in  1895:  Portage,  |2,236.17;  Genesee  Falls,  f  1,226.93; 
Hume,  tl,945.31;  Granger,  |953.34;  Caneadea,  |1,494.40.  We 
have,  therefore,  in  the  five  towns,  a  portion  of  which  will  be  taken 
for  the  proposed  reservoir,  a  total  area  of  92^308  acres  with  a  total 
assessed  valuation  of  f2,529,900,  on  which^  in  the  year  1895,  the 
total  State  tar  amounted  to  |7,866.15. 

It  should  be  understood  that  the  total  assessed  valuations  as 
here  given  are  the  assessors'  valuations,  and  not  the  equalized  valu- 
ations. Taking  the  mean  of  the  whole  we  reach  an  average  price 
per  acre  in  the  five  towns  of  f  27.41. 

VALUE  OF  LANDS  REQUIRED  FOR  THE  RESERVOIR. 

It  may  be  remarked,  however,  that  the  lands  required  for  the 
reservoir  are,  perhaps,  the  most  valuable  lands  of  the  region,  and, 
hcEQce,  should  be  properly  estimated  at  a  considerably  higher  value 
than  the  average  value  of  the  whole  area.  Recognizing  the  justice 
of  this  view,  I  have,  after  consultation  with,  and  the  obtaining  of 
values  from  the  assessors  of  the  several  towns,  prepared  the  follow- 
ing schedule  of  values  for  the  8,300  acres  required  to  be  purchased, 
namely: 

•See  Bqu&Usatloii  and  Tax  Table,  in  Proceedlnet  of  tbe  Board  o€  Supervlaora  of  Alle- 
eany  oonnitT*  1806. 
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• 

110,000  cubic  yards  rock  excavation,  at  60  cents |66,000 

36,600  cubic  yards  ballast,  at  40  cents U,640 

44,000  ties,  at  50.cents.- 22,000 

1,832  tons  rails  (70  pounds  per  yard),  at  f30 54,960 

236,500  pounds  angle  bars,  at  1.3  cents 3,075 

'23,650  pounds  bolts,  at  1.9  cents. ...................  450 

94,000  pounds  spikes,  at  1.6  cente 1,505 

16.65  miles  track  laying,  at  1400 6,600 

12  switches  and  stands,  complete,  at  f75 900 

Cast  iron  pipe  culverts  (complete,  with  end  walls) 10,000 

Masonry  arch  culverts 7,000 

Bridging 217,000 

800  lineal  feet  tunnel,  at  f60 48,000 

18,000  square  yards  slope  paving,  at  70  cents 12,600 

3,000  lineal  feet  protection  piling,  at  f2.50 7,500 

Boa'd  crossings  and  cattle  guards 435 

14  miles  fencing/at  |500 7,000 

15  miles  telegraph  line,  at  f300 4,500 

3  stations  and  freight-houses 6,500 

1  coal  station 500 

1  water  tank 600 

Draining  slide  section 2,000 

Temporary  trestling,  removing  bridges 6,000 

Total . : 1632,765 

Credit 82,765 

Pinal  total f550,000 

CREDIT. 

1,700  tons  rails,  at  f20 134,000 

27,000  ties,  at  30  cents 8,100 

3  spans  Portage  bridge,  375,000  pounds,  at  3.5  cents 20,125 

1  Wiscoy  Creek  bridge,  51,000  pounds,  at  3  cents 1,530 

1  Cold  Creek  bridge,  67,000  pounds,  at  3  cents 2,010 

1,000  cubic  yards  masonry  in  Portage  bridge,  at  f2 2,000 
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5,000  cubic  yards  masonry,  in  lock  and  other  structares, 

at  fl f5,000 

Stations  and  buildings .- 2,000 

160  acres  right  of  way,  at  |50 8,000 


Total 182,765 


(X)MPARIS(>N  OF  THE  PRESENT  LOCATION  WITH  THE 

PROPOSED  NEW  LOCATION. 

The  present  location  of  the  Western  New  York  and  Pennsylvania 
railway  along  the  line  of  the  old  Genesee  Valley  canal  can  not  be 
considered  an  especially  desirable  railway  location.  It  certainly 
is  not  as  good  a  railway  line  from  an  engineering  point  of  view  as 
could  be  made  through  this  valley.  The  exigency  of  following 
the  canal  right  of  way  wa®  to  the  disadvantage  of  the  original 
location.  The  new  location^  on  the  other  hand^  i^  at  some  disad- 
vantage on  account  of  taking  up  the  present  line  at  points  outside 
of  the  reservoir  which  would  not  be  selected  as  points  of  departure 
if  it  were  a  question  of  relocating  independent  of  the  reservoir. 

The  following  statements  exhibit  the  relative  value  of  the  pres- 
ent line  in  comparison  with  the  new  line: 

Total  length  of  the  present  line  from  Portage  bluff  to  near 
Houghton  station  is  16.74  miles;  the  length  of  the  proposed  new 
line  between  the  same  points  ia  15.4  miles,  whence  we.  have  a  re- 
duction in  length  by  the  new  line  of  1.34  miles. 

The  total  length  of  curves  on  the  present  line  is  5.96  miles;  on 
the  proposed  line,  6.68  miles,  whence  we  have  a  greater  length  of 
curves  on  the  new  line  of  0.72  miles.  iSome  of  the  excess  curvature 
may  be  done  away  with  on  revision  of  line. 

The  total  length  of  tangent  on  the  present  line  is  10.78  miles; 
on  the  proposed  new  line  it  is  8.72  miles;  giving  a  difference  of 
2.06  miles  in  favor  of  the  present  line.  The  curvature  of  the  present 
line  is  35.5  per  cent,  of  the  whole;  of  the  proposed  new  line  it  is 
43.4  of  the  whole. 

The  tangents  of  the  present  line  are  64.5  of  the  whole;  of  the 
proposed  new  line,  56.6  per  cent,  of  the  whole. 
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The  total  curvature  of  the  present  line  is  1,068° ;  of  the  proposed 
new  line,  1,684^ ;  difference  of  the  two,  26°.  The  maximum  grade 
going  «outh  of  the  present  line  is  86.5*  feet  per  mile;  on  the  pro- 
posed new  line  it  is  66  feet  per  mile.  The  maximum  grade  going 
north  on  the  present  line  is  33.8  feet  per  mile;  of  the  proposed 
new  line  it  is  33  feet  per  mile. 

The  present  line  has  a  11°  48'  curve  at  Portage  station ;  also  sev- 
eral 9°  and  10°  curves  between  Portage  station  and  Portage  bluff; 
a  10°  curve  just  south  of  Portage  bluff  and  several  8°  curves  fur- 
ther south ;  also  a  maximum  curve  of  11°  54'  at  Portage  bluff. 

The  proposed  new  line  reduces  the  11°  54'  curve  at  Portage  bluff 
to  11°,  and  has  no  other  curves  exceeding  8°.  With  the  exception 
of  two  8°  curves,  the  curvature  of  the  proposed  new  line  does  not 
exceed  6°. 

The  foregoing  estimates  provide  for  the  construction  of  the  pro- 
posed new  line  in  the  most  substantial  manner,  with  first-class 
bridging;  masonry  and  arch  and  cast  iron  pipe  culverts.  The  800 
feet  of  tunnel  just  west  of  Wiscoy  will  be  through  compact  clay 
lined  with  brick. 

As  shown  by  the  estimates,  there  are  certain  materials  in  the 
roaif  as  it  now  stands  whch  may  be  credited  to  the  new  work,  to 
the  amount  of  |82,765.  The  plans  of  the  new  work  include  the 
utilizing  of  this  material  at  the  values  affixed. 

Taking  into  account  the  material  reduction  in  length  of  line,  as 
well  as  the  great  reduction  in  the  degree  of  curvature,  it  is  believed 
that  the  proposed  new  line  is  a  much  better  line  to  operate  than 
the  present  one. 

SOURCE  OP  THE  MATERIAILS  FOR  THE  PORTAGE  DA'M. 

As  already  stated  on  page  670,  the  estimated  cost  of  the  dam  at 
Portage  is  much  less  than  at  Mount  Morris  because  of  less  depth 
of  foundation,  narrower  river  valley^  as  well  as  the  presence  of 
material  on  the  ground  for  making  a  great  portion  of  the  work. 
At  Mount  Morris^  with  tbe  exception  of  sand,  material  must  all  be 
brought  from  a  distance,  the  greater  portion  of  it  to  be  taken  from 
Portage,  in  the  immediate  vidnity  of  the  proposed  Portage  site. 

*  TUt  it,  ]iow«T«r,  near  Oakland  ttotiai,  onttidc  «he  UmlU  «f  the  prf  aaed  thangt. 
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The  transportation  of  the  considerable  amount  of  material  required 
at  Mount  Morris  becomes  a  yery  important  item  of  the  total  cost  at 
that  place.  It  was  in  this  view  that  the  item  in  the  Supply  Bill 
provided  for  further  consideration  of  transportation  questions. 
With  the  dam  located  at  Portage,  however,  transportation  ques- 
tions are  not  leading  ones,  the  material  to  be  transported  from 
a  distance  consisting  chiefly  of  about  25,000  cubic  yards  of  sand- 
stone to  be  used  in  the  face  of  the  dam.  As  to  sand,  the  indica- 
tions are  that  it  can  be)  obtained  on  the  line  of  the  Erie  Bail- 
way  within  a  very  short  distance  of  the  proposed  work.* 

As  to  the  method  of  constructing  the  dam,  it  is  proposed  to  make 
the  exterior  faces  of  sandstone,  to  be  brought  either  from  the  vicin- 
ity of  Olean  or  from  Klipnockie  quarry,  in  the  town  of  Almond, 
Allegany  county,  or,  failing  in  obtaining  stone  of  the  proper  quality 
and  in  sufficient  quantity  f  r^om  either  of  these  points,  the  stone  may 
be  obtained  from  extensive  quarries  on  the  line  of  the  Western  New 
York  and  Pennsylvania  Railway  near  Oil  City,  Pennsylvania,  to 
which  reference  was  made  in  the  report  on  Genesee  storage,  dated 
December  15, 1893.t 

The  estimated  cost  of  stone  from  Oil  City  is  given  in  the  1893 
report. 

QUALITY  OF  THE  CHEMUNG  SANDSTONES. 

As  stated  in  the  report  of  Mr.  Clarke,  the  Dlean  stone  as  well  as 
the  Klipnockie  are  geologically  in  the  Chemung  group,  and,  while 
the  stone  of  this  formation  have  not  yet  been  extensively  used  for 
building  purposes,  it  is  believed  that  stone  of  the  proper  quality  may 
be  readily  obtained  from  this  formation  within  reasonable  distance 
of  Portage.  So  far  as  can  be  learned,  no  analyses  of  the  Chemung 
sandstones  from  the  vicinity  of  Olean  have  ever  been  made.  The 
stone  there  are,  however,  homogenous,  medium  grade  stone  with 
every  indication  of  qualities  of  durability. 

*The  writer  does  not  wish  to  be  understood  as  absolutely  deciding  tltil«  Queetlon  at 
thl8  time.  Some  further  eKS^Ioratlone  of  the  eand  bede  on  the  line  of  the  Erie  Halhray 
are  needed  In  order  to  fully  develop  tihelr  capacity  ae  well  as  the  quality  of  the  ma- 
terial to  'be  obtained.  In  any  oaae,  the  oand  can  be  brougbt  from  points  on  the  line  of 
the  Western  New  Torlt  and  Pennsylvania  Railway  at  small  expense. 
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The  stone  from  the  KKpnockie  quarries,  as  analyzed  by  E.  P. 
Harris,  of  Amherst  College,  Massachusetts,  in  March,.  1892,  shows 
the  following  composition: 

Peroent. 

Silica 93 .  33 

Alumina . . ,. 3 .30 

Ferric  oxide 0.33 

Lime 1.19 

Magnesia ,   0.20 

Carbonic  acid. . .'. 0.40 

Water '. '. 1.20 


99.92 


The  Klipnoelde  stone  have  also  been  tested,  in  February,  1896, 
by  Dr.  O.  F.  Chandler,  of  Columbia  University,  for  crushing 
strength,  with  the  following  results: 

_  ♦ 

With  a  two-inch  cube  set  on  edge,  the  -crushing  load  per  square 
inch  was  1S,579  pounds. 

With  a  cube  of  the  same  size  set  on  the  beds,  the  crushing  load 
per  square  inch  was  18,995  pounds. 

Dr.  Chandler  also  reports  that  tjiis  stone,  when  tested  by  the 
fire  test,  resisted  low  red  heat  very  well,  no  cracking  being  appar- 
ent. When  suddenly  cooled  with  cold  water  the  specimen  did 
not  crack,  but  the  cementing  silicates  softened,  the  stone  weak- 
ening, and  in  some  places  crumbling. 

The  following  gives  the  record  of  a  breaking  test  of  six  cubes  of 
6  inches  from  the  Klipnockie  quarries  as  just  made  from  blocks  for- 
warded by  the  owner  of  the  quarries  to  the  U.  S.  Arsenal  at  Water- 
town,  Massachusetts,  at  the  author's  request: 


Ktimbor 
of  test. 

DiMBNSIONS. 

Sectional 
area. 

FiBST  CBACK. 

■Ult.  STBKNGTH. 

Height 

Compreflse<I 
surtace. 

Total. 

Per 
sq.  inch. 

Total. 

Per 
sq.  inch. 

8861 

0662 

0868 

8864 

OMS 

0806 

Inohea. 
6.15 
6.U 
6.06 
6.10 
6.1S 
6.16 

Inches. 
6.05 
6.03 
6.05 
6.05 
6.08 
6.03 

loehes 
6.03 
6.02 
6.05 
6.08 
6.03 
6.00 

Sq.  idcbes. 
36.48 
36.80 
36.60 
86.78 
36.66 
36.18 

.    Lbs. 
200,000 
299,500 
198,000 
391.000 
593,900 
204,000 

Lbs. 
8,106 
8,251 
5,410 
10,604 
16,200 
5,638 

Lbs. 

404,600 

445,800 

443,700 

491,200 

593,900 

426,000 

Lbs. 
11,091 
12,281 
12,128 
18,855 
16,200 
11,774 
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COST  OP  TRANSPORTATION. 

The  Western  New  York  and  Pennsylvania  Railway  offer  to 
transport  stone  from  Olean  to  Portage  at  the  rate  of  50  cents  per 
net  ton.  From  Oil  City  their  rate  is  the  same  as  given  three  years 
ago,  80  cents  per  net  ton. 

Stone  from  Klipnockie  quarry  would  require  transportation  over 
the  Central  New  York  and  Western  Railroad  Company's  line  from 
some  point  near  either  Birdsell  or  Oanaserga  to  Nunda  Junction, 
and  from  there  over  the  Western*  New  York  and  Pennsylvania 
Railway  to  Portage.  The  Central  New  York  and  Western  Rail- 
way  Company  offer  to  make  a  rate  of  60  cents  per  net  ton  from  the 
quarries  to  Portage. 

It  is  believed  that  the  stone  can  be  loaded  on  cars  at  either 
Olean  or  Klipnockie  for  not  exceeding  f  1.50  to  |2  per  cubic  yard. 

Taking  the  foregoing  figures  as  to  cost  of  transportation  and 
loading  on  cars  as  the  basis,  it  is  believed  that  the  sandstone  facing 
of  the  dam  can  be  made  of  fair  sized  blocks  at  a  cost  not  exceeding 
t7.50  per  cubic  yard. 

QUALITY  OP  STONE  REQUIRED. 

As  regards  the  quality  of  stone  to  be  usedi  in  the  facing  of  the 
dam,  it  should  be  homogenous,  with  no  more  tendency  to  split  in 
one  direction  than  in  another.  Many  of  the  sandstones  of  the 
Chemung  formation  do  not  answer  this  requirement,  but  show,  in 
several  of  the  quarries  examined,  so  many  lines  of  vertical  parting 
as  to  immediately  indicate  their  inapplicability  for  work  of  this 
character.  Some  of  the  stones  in  the  vicinity  of  Olean,  however, 
are  apparently  free  fron^  this  objection,  as  well  as  a  portion  of  the 
Klipnockie  quarry  in  the  town  of  Almond.  The  Olean  stone  may 
be  seen  in  water  tables,  door  and  window  sills  and  caps,  as  used 
in  the  city  of  Ol^an  for  the  last  forty  or  fifty  years.  The  Klip- 
nockie stone  was  also  examined  at  a  private  residence  at  Angelica, 
where  a  stone  pier  has  taken  the  drip  of  a  conductor  pipe  for 
fourteen  years  and  still  shows  the  chisel  marks  plainly,  thus  indi- 
cating the  absence  of  any  tendency  to  chip  by  freezing  and  thawing 
when  exposed  to  moisture.    The  Olean  stone  also  shows  favorably 
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in  this  particular.  Both  of  these  stones  are,  generally  speaking, 
rather  hard  to  work,  a  practical  difficulty,  adding  considerably  to 
the  expense,  eyen  thoagh  found,  on  final  examination,  unobjection- 
able in  all  other  particulars.  In  any  case,  if  it  should  be  finally 
concluded  that  the  stone  of  the  Chemung  group  are  not  available 
for  this  work,  the  fine  sandstones  in  the  vicinity  of  Oil  City  can  be 
obtained  at  small  additional  expense.  Their  use,  however,  involves 
the  objection  of  taking  the  stone  for  a  State  work  of  consider|ible 
magnitude  from  outside  the  State. 

As  shown  by  the  estimates,  it  is  prox>osed  to  use  a  small  amount 
of  granite  in  the  work,  which  will  be  brought  from  the  vicinity  of 
Porestport,  about  25  miles  north  of  Utica. 

The  general  design  of  the  dam,  as  proposed,  is  so  clearly  shown 
by  Plates  D  to  J,  inclusive,  as  to  make  extended'  description  un- 
necessary. The  following  is  the  detailed  estimate  of  cost  of  ^thfe 
dam: 

DETAILED  ESTIMATE  OF  COST  OP  DAM.. 

5  acres  clearing  and  grubbing,  at  t^O f300 

38,000  cubic  yards  of  foundation  excavation  (rock)  at  75 

cents 28,500 

86,000  cubic  yards  stripping  (earth  and  loose  rock  exca- 
vation), at  25  cents 21,500 

132,500  cubic  yards  rock  excavation  for  spillways,  etc., 

at  60  cents 79,500 

22,000  square  feet  channeling,  at  15  cents 3,300 

2,500  lineal  feet  drill  hole  for  grouting,  at  10  cents 250 

2,000  barrels  of  extra  fine  ground  Portland  cement, 

grouted  in  foundations,  at  f3.50 , 7,000 

100,000  feet  B.  M.  of  temporary  timber  work  in  coffer 

dam,  at  |25 25,000 

5,000  cubic  yards  puddle  in  coffer  dam,  at  50  cents 2,500 

600  cubic  yards  granite  masonry,  at  |18 10,800 

25,000  cubic  yards  sandstone  rubble  masonry  in  face  of 

dam,  at  |7.50 187,500 

114,000  cubic  yards  backing,  at  |4 456,000 

7,000  cubic  yards  retaining  wall,  at  |5 35,000 
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4,000  cubic  yards  spillway  wall,  at  |9 |36,000 

670  cubic  yards  rubble  arch  masonry,  at  |8 5,360 

1,000  cubic  yards  gate-house,  tower  and  railing  masonry, 

at  |12 ; 12,000 

2,600  cubic  yards  brick  masonry,  at  |10 25,000 

8,200  cubic  yards  concrete,  at  f4 32,800 

Roofing  gate-house  and  towers,  and  doors,  windows  and 

ii^terior  finish  of  same 4,500 

Iron  tailings,  stairways,  etc 4,000 

260  net  ton  (48-inch)  cast-iron  pipe,  at  |20 5,200 

33  net  ton  special  pipe  castings,  at  (40 *  1^20 

4  (48-inch)  stop  gates,  at  |800 3,200 

2  (16-inch)  stop  gates,  at  flOO 200 

Pipe  laying 1,000 

2  large  slide  gates,  with  operating  mechanism,  at  (1,200 .  2,400 

2  (12-inch ) turbine  water-wheels,  with  shafting,  etc 1,000 

1,700  square  yards  asphalt  roadway  across  bridge,  at  80 

cents 1,360 

20,000  square  feet  face  work  on  rubble  masonry,  at  30 

<;ents ,6,000 

10,000  square  feet  fine  hammered  face  dressing,  at  50 

cents 5,000 

10,000  square  feet  rough-jointed  face  dressing,  at  25 

cents 2,500 

Electric  light  plant,  with  lamps,  wiring,  etc 7,000 

Air  compressor,  receiver  and  connections 4,610 

Weir  dam  and  gaging  appliances 5,000 

Total 11,000,000 


In  regard  to  the  foregoing  estimate,  it  may  be  remarked  that  no 
item  for  bailing  and  draining  has  been  included:.  As  may  be  seen  by 
referring  to  the  plans,PlatesD  to  J,it  is  proposed  to  make  four  large 
tunnels  directly  through  the  dam,  each  14  feet  in  diameter,  through 
which  the  ordinary  flow  an<i  medium  floods  may  be  discharged 
without  difficulty.    All  that  is  required  will  be  a  cheaply  con* 
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structed  coffer  dam  to  divert  the  river  froni  one  side  to  the  other 
during  the  excavating  and  placing  of  the  foundations.  Diamond 
drill  borings,  made  during  the  summer  of  1896,  indicate  that  the 
foundation  rock  is  of  such  close  texture  as  to  render  any  consider- 
able inflow  of  water  into  the  shallow  foundation  excavation  im- 
probable, hence,  only  a  comparatively  sm^l  pumping  plapt  will 
be  required;,  the  cost  of  which  may  be  included  in  the  whole  work. 
After  the  entire  structure  has  been  raised  a  short  distance  above 
the  level  of  the  discharge  tunnels,  no  further  precautions  in  the 
way  of  bailing  and  drainage  will  be  necessary,  except  that  the 
contractor  will  be  required  to  assume  the  responfiibility  of  extreme 
floods  going  over  the  face  of  the  work.  To  guard  against  serious 
damage  from  such  contingency^  the  work  must  be  so  prosecuted 
as  to  be  quickly  cleared  of  machinery  and  appliances  in  case  of 
flood. 

-  WORK  AT  NIGHT  BY  ELEOTBIC  LIGHT. 

In  order  to  complete  the  work  in  the  shortest  possible  space  of 
time,  it  is  also  proposed  to  provide  in  the  specifications  for  the 
setting  up  of  an  electric  light  plant  at  the  Portage  falls,  a  short 
distance  below,  in  order  to  furnish  electric  light  for  working  at 
night.  By  this  arrangement  workmen  will  bei  always  on  hand 
during  the  working  season,  and  the  necessary  precautions  may  be 
instantly  taken  at  the  first  indication  of  flood. 

It  is  also  proposed,  by  the  use  of  Portland  cements,  to  prosecute 
the  work  much  later  in  the  fall,  into  moderate  freezing  weather, 
than  would  be  possible  were  natural  cements  to  be  used.  By  the 
application  of  these  several  innovations,  on  ordinary  work,  it  is  be- 
lieved that  the  time  of 'construction  may  be  reduced  to  about  two 
years. 

AEOHITECTURAL  PEATUREe  OP  THE  DAM. 

In  view  of  the  fact  that  the  Portage  falls  and  gorge  are  already 
one  of  the  famous  tourist  resorts  of  the  State  of  New  York,  it  is 
considered  desirable  to  construct  the  dam  and  'works  connected 
therewith  with  reference  to  some  little  architectural  adornment. 
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The  elevations  and  sections^  Plates  E  to  J/ show  clearly  what  is 
proposed  in  this  line.  By  the  use  of  the  best  layers  of  the  Portage 
stone,  in  sawed  blocks,  it  is  possible  to  construct  the  ornamental 
towers  and  gate-houses  at  only  small  expense.  In  any  case,  the 
discharge  tunnels  are  a  necessary  part  of  the  design  as  affording 
the  only  practicable  method  of  controlling  the  river  during  the 
construction  period,  while  they  also  afford  convenient  passages 
for  permanently  discharging  water  to  the  river  after  the  dam  is 
completed,  as  shown  by  the  plans.  The  buttressing  over  the  dis- 
charge tunnel  becomes  necessary  in  order  to  compensate  for  the 
considerable  decrease  in  section  due  to  the  subtraction  of  the  vol- 
ume of  the  tunnels  themselves,  as  well  as  for  the  passages  through 
the  interior' of  the  dam,  which  have  been  included  by  way  of  afford- 
ing convenient  access  from  the  gate-house  to  the  lower  regulating 
gates. 

In  order  to  operate  the  upper  regulating  slide  gates,  the  design 
includes  a  small  air  compressing  plant.  A  small  electric  lighting 
plant  is  also  included,  in  order  to  light  the  passages,  as  well  as 
to  light  the  bridge  over  the  top  of  the  dam  itself,  which  has  been 
provided  to  take  the  place  of  the  present  bridge  over  the  river  at 
Portageville. 

The  estimates  also  include  the  coat  of  a  measuring  weir  and 
gaging  appliances  to  be  built  across  the  river  channel  just  below 
the  upper  falls,  in  order  to  keep  a  record  of  the  actual  discharge 
from  day  to  day.  This  weir  will  be  substantially  constructed  of 
masonry,  and  will  be^  in  every  particular,  a  permanent  appendage 
of  the  proposed  works. 

BRIDGES  OVER  RESERVOIRS. 

> 

In  addition  to  land  damages,  changing  the  Western  New  York 
and  Pennsylvania  Railway,  and  the  cost  of  the  dam  itself,  the  esti- 
mates also  include  the  cost  of  two  bridges  over  the  reservoir,  one 
of  them  to  be  located  just  above  Rossburg  and  the  other  a  short 
distance  above  Fillmore.  The  following  is  the  estimated  cost  of 
the  necessary  highway  bridging: 
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EB5IMATED  COST  HiaHWAY  BBIDOEB  OVER  BEBEB- 

VOIR 

80^500  cubic  yards  embankm^Bt,  at  16  cents |12,880 

15,500  square  yards  slope  paring,  at  70  cents 10,850 

1,750  lineal  feet  highway  bridging,  at  t20 35,000 

800  lineal  feet  highway  bridging,  at  {25 20,000 


^ 


Amount |78,730 


^ 


35,000  cubic  yards  embankment,  at  16  <»ents {5,600 

9,000  square  yards  slope  paving,  at  70  cents 6,300 

370  lineal  feet  highway  bridging,  at  f25 9,250 

Amount |21,150 

Amount  as  above 78,730 

Total  cost  of  two  bridges {99,880 

In  order  to  make  even  figures,  the  foregoing  total  of  |99,880 
may  be  taken  at  |100,000. 

As  further  main  items  of  the  estimate,  we  include  the  clearing 
of  the  reservoir,  the  wagon  road  entirely  around  the  reservoir  and 
the  moving  of  the  cemeteries.  With  these  items  we  have  the  fol- 
lowing: 

SUMMATION  OP  THE  ESTIMATES. 

Land  damages  for  reservoir |650,000 

Changing  location  of  railway 550,000 

Dam ' 1,000,000 

Wagon  road  bridges  over  reservoir, "100,000 

Clearing  reservoir 30,000 

Wagon  road  around  reservoir 30,000 

Moving  cemeteries 15,000 

Contingencies,  engineering,  and  law  expenses,  about  10 

per  cent : 225,000 

I  ■■" '      III- 

12,600,060 
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COST  OP  BESEBVOIR  AT  PORTAGE,  STORING  7,500,000,000 

CUBIC  FEET. 

Referring  to  Table  No.  26,  it  i&  learned  that  in  order  to  make  a 
storage  at  Portage  of  abont  7,500,000,000  cubic  feet  (the  approxi- 
mate  equivalent  of  the  storage  to  be  madie  with  a  dam  130  feet  in 
height  at  Mount  Morris),  that  a  dam  90  feet  in  height  will  be  re- 
quired.   The  estimate  for  such  a  reservoir  stands  as  follows: 

Land  damages f450,000 

Railway 400,000 

Dam 670,000 

Wagon  road  bridges  over  reservoir .-...:..         70,000 

Clearing 20,000 

Wagon  road 20,000 

Moving  cemeteries 5,000 

Contingency  item ^. 165,000 

Total f  1,800,000 


As  shown  further  on,  the  State  will  require,  when  the  preseut 
canal  enlargement  is  comipleted,  to  take,  regularly  from  the  Gen- 
esee river  during  the  season  of  canal  navigation,  a  considerable 
quantity  of  water.  In  order  to  provide  for  such  demands  of  the 
canal,  it  is  considered  that  a  storage  of  2,500,000,000  cubic  feet 
should  be  made  on-  the  Genesee  river  for  canal  purposes  alone. 
Referring  to  Table  No.  26,  it  is  learned  that  a  storage  of  2,500,- 
000,000  cubic  feet  will  require  a  dam  at  Portage  61  feet  in  height. 
The  general  estimate  for  such  a  reservoir  takes  the  following  form: 

ESTIMATED  COST  OP  DAM  STORING  2,500,000,000  CUBIC 

FEET. 

Land  damages f350,000 

Bailway 325,000 

Dam 500,000 

Bridge  over  reservoir 10,000 

Clearing 15,000 


Btatb  Enoinbbb  and  Subvbyor.  705 

Wagon  road |16,000 

Moving  cemetery * i ^ 3,000 

Contingency  item 131,000 

Total 11,360,000 


In  discnssing  the  Genesee  storage  projeot  in  former  years  it  has 
been  assumed,  in  view  of  the  equities  of  the  ease,  that  even  though 
the  State  did  not  oonstruot  the  entire  reservoir,  still  it  might 
justly  be  asked  to  construct  a  dam  up  to  the  height  actually  re- 
quired for  State  purposes,  with  auch  a  width  of  base  as  would 
permit  of  building  the  same  to  the  full  height  required  for  furnish- 
ing storage  for  power  purpofles  over  and  above  the  State  require- 
ments. 

The  following  is  the  estimate  for  a  dam  61  feet  in  height,  but 
built  with  such  width  of  base  as  to  permit  of  a  final  extension  to 
the  full  height  of  118  feet: 

ESTIMATED  COST  OF  A  DAM  AT  POBTAGE,  61  FEET  IN 
HEIGHT,  BUT  BUILT  WITH  SUCH  WIDTH  OF  BASE  AS 
TO  PERMIT  OF  A  FINAL  EXTENSION  TO  THE  HEIGHT 
OF  118  FEET. 

Land  damages f350,000 

Bailway* 550,000 

Dam 655,000 

Bridges  over  reservoir 40,000 

Clearing 15,000 

Wagon  road* 30,000 

Moving  cemeteries 3,000 

Contingency  item 157,000 


Total f  1,700,000 


*Uader  thi«  plan*  it  is  con«ldered  desirAble  to  complete  tbe  r&lhray  and  wagon  road  aa 


part  of  tbe  original  comtruvtioci. 

45 
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DEVELOPED  WATER  POWER  OF  THE  GENESEE  RIVER. 

Referring  to  Table  No.  31,  we  find  therein  a  statement  of  devel- 
oped water  power  of  the  Genesee  river  from  Mount  Morris  ito  Ro- 
chester, inclusive,  as  it  exists  in  1896.  Inasmuch  as  there  is  no 
developed  water  power  between  Mount  Morris  and  the  site  of  the 
proposed  dam  at  Portage,  Table  No.  31,  therefore,  includes  a  state- 
ment of  all  developed  water  power  on  the  river  below  the  Portage 
reservoir.  Examining  this  table,  we  see  that  the  total  power  at 
Mount  Morris  is^  basing  the  figures  on  the  manufacturer's  rating, 
570  horse  power.  At  Geneseo  and  York  there  are  also  small 
powers  of  40  and  30  net  horse  power  respectively.  At  Rochester, 
taking  the  several  raceways  and  powers  in  order  going  down  stream 
we  have  the  following:  For  the  Rochester,  Carrol  and  Pitzhugh 
race  the  total  power  is  1,070  net  horse  power;  for  the  Johnson 
and  Seymour  race,  1,076  net  horse  power;  for  Brown's  race,  8,250 
net  horse  power;  for  the  Rochester  Power  Company's  race,  2,395 
net  horse  power;  for  the  middle  falls,  2,215  horse  power;  for  the 
lower  falls,  3,532  horse  power,  giving  a  total  of  the  present  power  at 
Rochester  of  18,538  horse  power.  This,  it  will  be  understood,  is  as 
per  the  manufacturer's  rating  of  amount  of  water  used  on  the 
wheels  and  as  to  the  power  developed.  Prom  Column  12  of  Table 
No.  31  we  also  learn  that  the  stated  quantity  of  water,  when  com- 
puted on  theibasis  of  75  per  cent.  eflScieney,  will  yield  16,683  horse 
power,  instead  of  18,538,  as  per  manufacturer's  rating.  The  total 
quantity  of  power  in  use  in  Rochester  in  1882,  was,  as  per  United 
States  Census  report,  6,442  net  horse  power.  The  increase,  there- 
fore, in  fourteen  years,  has  been  about  12,000  horse  power,  or  186 
per  cent.* 

Table  No.  31  also  indicates  the  total  power  in  use  from  Mount 
Morris  to  Rochester,  inclusive,  as  19,178  net  horse  power,  manu- 
facturer's rating,  or  17,248  horse  power  when  computed  on  75 
per  cent,  efficiency.  The  total  used  in  1882  was  6,882  net  horse 
power,  giving  a  total  increase  for  the  whole  river,  on  the  basis  of 
the  manufacturer's  rating,  of  about  12,300  horse  power. 

*f\)r  stateiDent  of  water  power  In  use  at  Rochester  in  1S82,  aee  StatliUos  of  Power  and 
Madhinery  tEmployed  In  Manufaxsturea.  By  Profeeeor  W.  P.  Tro?ra>rldce.  Reports  on.  tlie 
Water  Power  of  ttao  United  States.    Part  I.    Vol.  XVI  of  the  Tenth  Oeotfua*.  pp.  408-470. 
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REGULATION  EFPEOTED  BY  THE  PROPOSED  STORAGE. 

Table  No.  27  shows  tbe  regulation  of  the  Genesee  river  effected. 
by  a  storage  of  7,500,000,000  cubic  feet  for  the  period  from  July 
1894,  to  November,  1896,  inclusive,  together  with  th€  amount  of 
water  required  for  canal  purposes,  as  well  as  the  ratio  of  that 
amount  to  the  natural  flow  of  the  stream.  This  table  is  computed 
on  the  basis  of  at  least  300  cuVbic  feet  i>er  second  always  flowing  at 

Portage,  and  at  least  600  cubic  feet  per  second  at  Rochester  over 

* 

and  above  the  amount  required  for  the  use  of  the  Erie  canal  at  that 
place.  !       ' 

Table  No.  28  shows  the  state  of  the  Portage  reservoir  from  month 
to  month  from  June,  1894,  to  November,  1896,  with  at  least  300 
cubic  feet  per  second  always  flowing  at  Portage,  and  at  least 
600  cubic  feet  per  second  at  Rochester,  over  and  above  the  amount 
required  for  the  canal  at  that  place. 

Tables  Nos.  29  and  30  are^  similar  exhibits  of  the  regulation  of 
the  river  and  the  state  of  the  reservoir  for  the  same  period,  from 
June,  1894,  to  November,  1896,  inclusive,  with  a  storage  of  15,000,- 
000,000  cubic  feet,  and  at  least  457  cubic  feet  per  second  always 
flowing  out  at  Portage,  and  at  least  1,000  cubic  feet  per  second  at 
Rochester  over  and  above  the  amount  required  for  the  Erie  canal 
at  that  place. 

By  way  of  further  explaining  Tables  Nos.  27-30,  inclusive,  we 
raay  remark  that  the  drainage  area  of  the  Genesee  river  at  Mount 
Morris  is  taken  at  1,060  square  miles.  In  addition  to  the  runoff 
from,  this  area,  the  river  receives  each  summer  the  storage  of 
Culba  reservoir,  amounting  to  400,000,000  cubic  feet.  The  Cuba 
reservoir  is  naturally  tributary  to  the  Allegany  river,  and  the 
ordinary  overflow  goes  to  that  stream.  The  d'rainage  of  that  por- 
tion of  the  Oil  Creek  area  tributary  to  the  Cuba  reservoir  is  28 
:square  miles,  of  which  we  may  consider  10  square  miles  as  the 
equivalent  area  from  which  the  water  goes  to  the  Genesee  river. 
This  gives  a  total  tributary  area,  during  the  period  covered  by 
the  Mount  Morris  gagings,  of  1,070  square  miles  at  Mount  Morris 
and  1,000  square  miles  at  Portage.  Hence,  we  learn  that  the  area 
^controlled  by  the  proposed  reservoir  at  Portage  is  only  70  square 
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TABLE  No.  36. 
Gimnff  the  area  flawed  and  volume  stored  for  avoceasive  eleva^ons 
of  the  water  awrface  of  the  proposed  Portage  reservoir,  together- 
with  the  i/nchea  in  depth  on  the  tributary  waterahed  for  various 


;iii 


ise.soi.ooD 

17l,lV9.IMO 
IBS.  800,000 


933,000,000 
MMTT.OOO 

3«aJ23iooo 


,a»,3i3,ooa 

.242.709  000 

,zso.3t;,ooo 

,SIB.'K)0.UD0 
.3^5,  Ml.  000 


2.M«.B8».00a 
2.C3T.10I.OOO 
2,708.713,000 
S.TSO.OOO.OOO 
2.850.737.000 
2,921.740,000 


3,814.0112.000 

n.Bivoiuioo 
».»<a.«'j«.oao 


State  Engineer  and  Surveyor. 


709 


TABLE  No.  1Q  —  {Condvded). 


^ 

*t 

u^ 

^1 

1: 

il-s 

-0  «J 

Isl 

111 

B9 

< 

(1) 

(2) 

1157.0 

5.8909 

1157.5 

5  9478 

1158.0 

6.0047 

1158.5 

6.0616 

1159  0 

6.1185 

1159.5 

6.1754 

iieo.o 

6.2.322 

1100.5 

6.2919 

1161.0 

6.3516 

1161.5 

6.4113 

1182.0 

6  4710 

1162.5 

6.5307 

1163.0 

6.5904 

1163.5 

6.6501 

1164.0 

6  7098 

116i.5 

6.7695 

1165.0 

6.8293 

1165.5 

68890 

1166.0 

6.9487 

1166.5 

7.0084 

1167.0 

7.0681 

1167.6 

7.1278 

1168.0 

7.1875 

1168.5 

7.M72 

1169.0 

7.8069 

1169.5 

7.3666 

1170.0 

7.4264 

1170.5 

7.4861 

1171.0 

7.5458 

1171.5 

7.6055 

1172.0 

7.6652 

1172.5 

7.7249 

1178.0 

7.7846 

1173  5 

7.84 13 

1174  0 

7.9040 

1174.5 

7.96.17 

1175.0 

8.0235 

1175.5 

8.0832 

1176.0 

8.1429 

1176.5 

8.2026 

1177.0 

8.2U23 

1177.5 

8.3220 

1178.0 

8.3817 

1178  5 

8.4414 

1179.0 

8.5011 

1179.5 

8.5606 

1180.0 

8.6206 

1180.5 

8.7021 

1181.0 

8.78-17 

1181  5 

8.8652 

1182.0 

8.0468 

1182.5 

9.0283 

1188.0 

9.1090 

1183.5 

9.1914 

(3) 
4,484.010.000 
4,555.  iri2.0uO 
4,626,034.000 
4,697,046,000 
4.768.058,000 
4,839.070, 0<>0 
4,910,000,000 
5.013,597.000 
5,117,115.000 
5,220.633,000 
5,324.151.000 
5,427,669,000 
5,,531, 187,000 
5,634.705,000 
5.738,223.000 
5.841.741000 
5.945,000,000 
6,048,777,000 
6,152.295.000 
0  255,813,000 
6,359.331.000 
6,462.849.000 
n.566  367,000 
6.669,885.000 
6,773,403,000 
6.876,921,000 
6,980,000,000 
7,083.958,000 
7,187,476,000 
7.190.994,000 
7,395,000,000 
7,408.000,000 
7.602.000.000 
7.705.066.000 
7.808,584,000 
7,912,102  000 
8,016,000  000 
8.119,138.000 
8.222,6.t6,000 
8,326,174.000 
8,429,692  000 
8.5:13,210.000 
8,636.728.000 
8.740.246,0<'0 
8,843,764.000 
8,947.28^000 
9.051,00(1.000 
9,182  334.000 
9.313,867.000 
9,445  400  000 
9,570.933.000 
9.708,466,000 
9,839,999.000 
9,971,032.000 


u 

■♦a 
d 

« 
.a 
o 

a 


(4) 


2.113 


2.559 


3.004 


3  182 
3. 228 
3.271 


3.451  j 


3.896 


li  • 

>  a  ^ 
•  S  ® 


(I) 

11H4.0 
1184.5 
1185.0 
1185.5 
1186.0 
1186.5 
1187.0 
1187.5 
1188.0 
1188.5 
11890 
1189.5 
1190.0 
1190.5 
1191.0 
1191.5 
1192.0 

1192  5 
1193.0 

1193  5 
1194.0 
1194.5 
1195.0 

1195  5 

1196  0 
1196.5 
1197.0 
1197.5 
1198.0 
1198.5 
1199.0 

1199  5 
1200.0 

1200  5 
1201.0 
1201.5 
1  »02  0 
1202.6 
i:03.0 
1203.5 
1204  0 
1204.5 
1250.0 
1205.5 
1206.0 
1206.5 
12C7.0 
1207.5 
1208.0 
1208.5 
1209.0 
1209.5 
1210.0 


•  eS 

9   o* 


(2) 

9.2730 

9.3545 

9  4362 

9.5177 

9.5993 

9.6808 

9.7624 

9.8439 

9.9255 

10.0070 

10  0886 

10.1701 

10.2518 

10  3567 
10.4616 
10.5(365 
10.6714 
10.7763 
10.8811 
10.9860 
11.0009 
11.1958 
11.3007 
11.4056 
11510.5 

11  6153 
11.7202 
11.8251 

11  9300 
12.0349 
12.1398 
12.2447 
12.3495 
12.4164 
12.4833 
12.5502 
12.6171 
12.6840 
12.7509 

12  8178 
12.8847 
12.9516 
13.0185 

13  0854 
13  1523 
13.2192 
13.2861 
13.8530 
13.4199 
13.4868 
13.5537 
13.6206 
13.6875* 


|£0 

>  u 

9  .-    • 


(3) 
10.102,.565,000 
10,^34.098,000 
10  366  000,000 
10,497.164.000 
10.628,697,000 
10.760.280.000 
10,891,763.000 
11.023.296,000 
11,154,820.000 
11,286.462.000 
11,417.995.000 
11,549,528.000 
1l,681,5n0,000 
11.838,984.000 
11,996,506.000 

12  154,028,000 
12.311  550,000 
12.469.072  000 
12.626,594.010 
12.784.116,000 
12,941,638,000 
13.099.160,000 
13,257.000,000 

13  431.000  000 

13  6O5.U00  000 
13.789,000.000 
13,76:1.000,000 
14, 137.000  000 
14,311,000.000 

14  4X5.000,000 
ItO-SO.OOU.OOO 
14.830,000,000 
15.000.000,000 
15,013.000  000 
15.195,000,000 
15,376  000,000 
15,558,000.000 
15,739,000,000 
15,921,000,000 
16,102  000.000 
16  284,000.000 
16,465.000,000 
16.647.000,000 
16.828,000.000 
17.010,000,000 
17,191  000,000 
17,372,000,000 
17,554.000.000 
17,736,000.000 
17.917,000,000 
18,09^  0041.000 
18.280.000,000 
18,461,000.000 


u 
9 


§1 

s 


(4) 
*T462 


5.016 


5.710 


6  458 


miles  less  than  the  area  at  Mount  Morris.  On  this  basis  we  have 
a  tributary  drainage  area  at  Portage  equal  to  0.9346  of  the  area 
at  Mount  Morris.  As  stated  at  page  380  of  the  report  on  Genesee 
storage  of  date  April  1,  1894,  already  referred  to,  the  drainage 
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area  of  the  Oenesee  river  at  Rochester  may  be  taken  at  2,425 
square  miles.  This  figure  includes  an  allowance  for  the  Cuba  res- 
ervoir. Of  the  2,425  square  miles,  60  square  miles  is  included  in 
the  area  of  the  Hemlock  and  Oanadice  lakes,  which  furnish  the 
domestic  water  supply  of  the  city  of  Rochester.  As  that  city 
grows  in  the  future,  the  full  flow  of  these  lakes  will  be  diverted 
for  the  city  supply  in  the  year  of  minimum  flow.  As  regards  the 
computation  of  the  flow  of  the  Genesee  river  above  Rochester,  there- 
fore, we  ought  not  to  consider  the  drainage  area  of  these  two  lakes, 
the  flow  from  which  is  delivered  into  the  river  through  the  city 
sewers  mostly  below  the  Genesee  falls,  where  it  is  neither  avail- 
able for  the  use  of  the  canal  nor  for  power.  Deducting,  then,  the 
drainage  area  of  these  lakes  we  have  (2,425  —  60)  =  2,365  square 
miles  as  the  available  drainage  area  of  the  Genesee  river  at  Ro- 
chester. With  the  drainage  area  at  Mount  Morris  taken  at  1,070 
square  miles  we  have,  then,  available  area  at  Rochester  2.21  times 
the  area  at  Mount  Morris. 


WATER  SUPPLY  OF  THE  ENLARGED  CANAL. 

A  study  of  the  water  supply  of  the  enlarged  Erie  canal,  as  made 
during  the  winter  of  1895-96  shows  that  there  will  be  required 
in  dry  years  a  constant  supply  from  the  Genesee  river  of  80  cubic 
feet  per  second  during  the  navigation  period.  In  addition  to  the 
constant  supply  of  80  cubic  feet  per  second,  there  will  also  be  re- 
quired at  the  time  of  filling  the  canal,  about  May  1st,  a  total  of 
302,000,000  cubic  feet  to  be  furnished  in  say  six  days.  The  balance 
of  the  supply  for  the  month  of  May,  at  the  rate  of  80  cubic  feet  per 
second,  amounts  to  172,800^000  cubic  feet.  Adding  the  two  to- 
gether^ we  have  a  total  demand  for  the  month  of  May  of  474,800,000 
cubic  feet;  hence,  the  mean  demand  is,  for  the  month  of  May,  177 
cubic  feet  per  second.  We  have,  therefore,  a  demand  for  the  canal, 
as  shown  by  Columns  6  of  Tables  Nos.  27  and  29,  ot  80  cubic  feet 
per  second  for  every  month  of  the  navigation  season  except  May, 
where  the  mean  demand  for  the  whole  month  is  177  cubic' feet 
per  second. 


TABL 

Showing  the  regulation  of  the  Genesee  River  effecten 
Jwne^  1894,  to  November^  1896,  inclusive^  together 
and*  its  ratio  to  the  7iatural  flow  of  the  stream  / 
at  Portage^  and  at  least  600  cvhic  feet  per  second 
Rochester, 


Jane 

Jaly 

Angaat — 
September 
October — 
November 
December. 


January... 
February.. 

Marob 

April 

May 

June 

July 

An^uat 

September. 
October — 
November . 
December.. 


January  ... 
February.. 
March  — 

April 

May 

June 

July 

August 

September. 
October — 
November . 


MONTH. 


(1) 
1894. 


1895. 


1896. 


•Ss*^ 

1 

1 

•  a 

u 

um  flow 
at  Roch 
per  aeco 

at  Bocheate 
per  aecond. 

1-^ 

ll 

-1  1 

Ill 

ural  flow 
abic  feet 

ll 

2^5 

^« 

04 

^ 

^ 

(2) 

(3) 

(4) 

680 

2,321 

981 

680 

292 

123 

680 

442 

187 

680 

1,963 

830 

680 

899 

380 

680 

1,729 

731 

600 

1,256 

531 

600 

1,335 

565 

600 

495 

209 

600 

3,985 

1,6X4 

600 

4,257 

1,800 

777 

385 

163 

680 

283 

120 

680 

232 

98 

680 

254 

108 

680 

221 

9:{ 

680 

230 

97 

680 

993 

420 

600 

2,710 

1,146 

600 

964 

4a< 

600 

2.005 

848 

6O0 

6,158 

2,604 

600 

7,172 

3.03:{ 

777 

347 

147 

680 

654 

277 

680 

501 

211 

680 

416 

176 

680 

327 

i:i8 

680 

3,667 

1,556 

680 

1,728 

731 

>  No.  27. 

■  hy  a  storage  at  Portage  of  7,500,000  cwjic  fe^t  from 
■<oiih  the  amount  of  water  required  for  carnal  purpoaea 
oilk  at  least  300  ouMo  feet  per  second  always  flowing 
'  over  and  alove  the  amovni  required  for  the  canal  at 


il 

3 

1 

i 

IN 

11 

111 

g 

'^ 

sSis 

,      1 

£1 

in 

s^ 

% 

!l 

M 

■s  1 
1  1 

li?si 

if 

f 

0 

as 

f 

till 

ll 

«f 

!* 

<y 

-1 

»i 

(« 

(T) 

(S) 

t») 

(10) 

(11) 

(IZ) 

1.MD 

3(M 

300 
300 

leo 

TIO 

<.19T 

300 

g 

3a 

im 

MT 

01? 

g 

140 

iMs 

M6 

OOO 

5U 

J 

ra 

m 

so 

0.M3 

»00 

* 

Si 

1.5M 

1,804 



0.36 

SSG 

0:!0 

'S 

It 

8M 

ii 

coo 

300 
300 
300 
300 

■i.m 

0.3S 

033 

0.B7 

m 

80 

OMI 

«S1 

80 

"■"• 

1,48« 

280 

Statb  Enginber  and  Surveyor.  711 

BEASONS  FOR  FIXING  MINIMUM  OUTFLOW  FROM  RES- 
ERVOIRS AT  300  AND  457  CUBIC  FEET  PER  SECOND. 

We  have  already  stated  that  the  minimum  amount  of  water  to  be 
delivered  out  of  the  proposed  storage  reservoirs  is  300  cubic  feet 
per  second  in  the  case  of  a  reservoir  storing  7,500,000,000  cubk 
feet,  and  457  cubic  feet  per  second  in  the  case  of  a  reservoir  storing 
15,000,000,000  cubic  feet.  As  to  the  reason  for  fixing  upon  these 
minimums  it  may  be  remarked  that  in  river  regulation  we  ought 
to  so  arrange  the  outflow  from  the  storage  reservoir  as  to  make 
the  benefits  to  all  parts  of  the  stream  equal.  Obviously,  the  way 
to  do  this  is  to  arrange  for  an  outfl'ow  proportional  to  the  drain- 
age area.  In  the  present  case  we  have  a  drainage  area  at  Roches- 
ter of  2,365  square  miles  and  one  of  1,000  square  miles  at  Portage, 
or,  the  area  above  Rochester  is  2.365  times  the  area  above  Portage; 
hence  the  minimum  regulated  flow  at  Rochester  may  justly  be 
mad^  2.365  times  the  assumed  minimum  flow  at  Portage.  As- 
suming, on  this  basis,  1,080  cubic  feet  per  seicond  as  the  flow  below 
which  the  stream  will  never  be  allowed  to  fall  at  Rochester,  we 
have,  therefore,  for  a  reservoir  storing  15^000,000,000  cubic  feet, 
a  corresponding  minimum  outflow  of  457  cubic  feet  per  second; 
or,  for  a  storage  of  7,500,000,000  cubic  feet,  an  outflow  of  300  cubic 
feet  per  second^  the  latter  figure  being  arrived  at  by  assuming  the 
maintenance  of  a  minimum  fiow  of  the  river  at  Rochester  of  at 
least  680  cubic  feet  per  second. 

EFFECT  OF  TAKING  WATER  SUPPLY  FOR  THE  EN- 
LARGED ERIE  OANAL  FROM  THE  UNREGULATED 
GENESEE  RIVERl 

Again  referring  to  Tables  Nos.  27  and  29,  we  have,  in  Column 
No.  2,  the  minimum  flow  which  it  is  proposed  to  always  maintain 
at  Rochester.  The  figures  of  this  column  also  include  the  amount 
to  be  furnished  t^  the  canal  as  given  separately  in  Column  6.  Col- 
umn No.  3  gives  the  natural  flow  of  the  Genesee  river  at  Rochester, 
as  determined  by  computation  from  proportionality  of  drainage 
areas  from  the  Mount  Morris  gagings  for  the  period  covered; 


712  Annual  Bbport  of  the 

Oolumn  No.  4  is  the  natural  flow  at  Portage  determined  in  the 
same  way;  Column  No.  5  gives  the  flow  at  Ro<;hester,  less  the 
flow  at  Portage;  Oolumn  No.  6,  the  amount  required  for  the  canal, 
as  already  indicated.  In  Oolumn  No.  7  we  have  the  ratio  of  the 
am'ount  going  to  the  canal  to  the  actual  flow  at  Rochester  for  the 
months  indicated;  that  is,  we  have  the  quantity  of  Oolumn  6  di- 
vided by  the  quantity  of  Oolumn  7.  Without  referring  to  all  the 
the  figures  of  Oolumn  No.  7,  we  may  point  out  that  had  the  en- 
larged Erie  canal  been  in  operation  in  July,  1)894,  and  taking  the 
estimated  quantity  of  80  cubic  feet  of  water  per  second  from  the 
Genesee  river,  the  amount  of  water  going  to  the  canal  would  have 
been  27.4  per  cent,  of  the  total  flow  of  the  river  for  that  month; 
in  August  the  amount  for  the  canal  would  have  been  18.1  per  cent, 
of  the  whole.  In  May,  1895,  the  amount  taken  by  the  canal  would 
have  been  46  i)er  cent,  of  the  whole  flow  of  the  river  for  that 
mrfnth;  in  June  of  that  year,  28.3  per  cent;  July,  34.5  per  cent.; 
August,  31.5  per  cent;  September,  36.2  per  cent.;  October,  34.8 
per  cent.  In  May,  1896,  the  canal  would  have  taken  51.3  per  cent 
of  the  total  flow  of  the  river  for  that  month;  June,  12.2  per  cent.; 
July,  15.9  per  cent.;  August,  19.2  per  cent,  and  in  Beptem)ber,  24.5 
per  cent.  We  learn,  therefore,  from  Oolumns  6  and  7  that  the 
taking  of  the  80  cubic  feet  per  second  from  the  Genesee  river  for 
canal  purposes  is  a  very  serious  matter  to  the  water  power  of  the 
stream.  In  Oolumn  N^.  8  we  have  the  minimum  amount  of  water 
to  be  added  at  Portage  in  order  to  maintain  1,000  cubio  feet  per 
second  at  Rochester.  The  figure  of  this  column  is  without  .ef- 
erence  to  the  457  cubic  feet  per  second  which,  as  already  shown, 
it  is  proposed  to  discharge  anyhow  in  the  interests  of  the  upper  part 
of  the  stream.  Column  No.  9  gives  the  actual  quantity  available  at 
Rochesterforpowerpurposes in  cubic  feet  per  second  for  each  month 
of  the  period  considered.  In  describing  Oolumn  No.  10  we  will, 
for  eonvenience  sake,  refer  to  the  data  of  Table  No.  29,  it  being 
understood  that  the  columns  of  both  Tables  Nos.  27  and  29  are  the 
same,  Table  No.  27  applying  to  a  reservoir  of  7,500,000,000  cubic 
feet  capacity  and  Table  No.  29  to  one  of  15,000,000,000  cubic  feet 
capacity.    Oolumn  No.  10  shows  the  jactual  outflow  from  Portage 
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• 
reservoir  in  cubic  feet  per  second  for  each  month  of  the  period. 

In  those  months  when  the  natural  flow  of  the  unregulated  portion 
of  the  drainage  area  would  sujstain  a  flow  of  at  least  1^000  cubio 
feet  per  second  at  Rochester,  with  an  addition  of  457  cubic  feet 
per  second  at  Portage  then  only  that  amount  is  added.  In  months 
when  the  natural  flow  would  not  have  sustained  1,000  cubic  feet 
per  second  at  Rochester,  with  457  cubic  feet  per  second  added  at 
Portage,  then  an  additional  amount  is  added  there  sufficient  to 
maintain  the  1,000  cubic  feet  at  Rochester.  Just  how  this  adjust- 
ment oi>emtes  may  be  easily  gathered  by  a  slight  study  of  the 
table.  In  Colunm  No.  11  we  have  the  quantities,  in  Column  No. 
10  in  inches  on  the  watershed. 

Referring  to  Tables  Nos.  28  and  30,  we  have,  in  Column  No.  2, 
the  runoff  of  the  stream  in  inches  on  the  watershed,  as  taken  from 
Table  No.  2.  Columna  3,  4  and  5  show  the  outgo  from  the  reser- 
voir, Column  3  giving  the  evaporation  from  the  reservoir  surface, 
as  derived  from  Ta!]ble  No.  6;  Column  No.  4  indicates  the  amount 
actually  going  to  the  stream  as  per  Column  No.  11  of  Tables  Nos. 
27  and  29;  Column  No.  5  is  the  sum  of  Columns  3  and  4,  and  rep- 
resents the  total  outgo  from  the  reservoir  both  from  evaporation 
and  amount  to  the  stream.  In  Column  No.  6  we  have  the  excess 
quantities^  that  is  to  say,  in  any  month  when  the  total  of  Column 
No.  2  is  greater  than  that  of  Colunm  No.  5  the  difference  carried 
into  Column  No.  6  is  excess.  It  represents  the  net  addition  to 
the  storage  for  that  month;  on  the  contrary,  in  those  months  when 
the  total  of  Column  No.  2  is  less  than  Column  No.  5  the  difference 
goes  into  Column  No.  7  and  represents  the  net  reduction  of  the 
48torage  in  inches  on  the  watershed  for  that  month.  Column  No., 
8  repres^its  the  state  of  the  reservoir  at  the  end  of  each  month. 
For  instance,  at  the  end  of  June,  1894^  the  reservoir  wias  full  — 
it  contained  6.46  iniches  on  the  watershed'.  In  July  the  deficiency 
was  0.97  inches,  leaving  the  reservoir  at  the  end  of  that  month 
with  a  storage  of  5.49  inches.  In  August  the  deficiency  was  0.8 
inches,  leaving  the  storage  in  the  reservoir  at  the  end  of  that  month 
4.69  inches,  and  so  on. 
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DAMAGE  TO  THE  WATER  POWER  OP  THE  GENESEE 
RIVER  RESULTING  PROM  TAKING  THE  WATER  SUP- 
PLY OP  THE  ENLARGED"  BRIE  OAINAL  PROM  THE  UN- 
REGULATED RIVER. 

Having  determined  that  the  enlarged  Erie  canal  will  at  times 
draw  as  much  as  50  per  cent,  of  the  unregulated  flow  of  the  Gen- 
esee river,  we  may  now  compute,  as  far  as  necessary  for  the  present 
discussion,  the  damage  to  the  water  power  of  the  stream  by  reason 
of  such  taking.  As  shown  on  a  previous  page,  the  minimum  flow 
of  the  river  is  capable  of  producing  power  to  the  amount  of  6,727 
gross  horse  power,  or,  what  is  the  same  thing,  assuming  75  per 
cent,  efficiency,  5^046  net  horse  power.  One-half  of  the  low-water 
power  may,  therefore,  be  taken  at  2,523  net  horse  power. 

So  long  as  the  possibility  exists  of  a  draft  upon  the  river  equal 
to  one-half  of  its  minimum  flow^  this  2,523  net  horse  power  is  prac- 
tically rendered  useless  to  its  owners  by  reason  of  the  uncertainty 
as  to  just  when  the  draft  will  occur. 

If  we  refer  to  the  photographs,  Plates  XXIII  and  XXIV,  we  will 
observe  that  although  Rochester  is  a  manufacturing  town  depend^ 
ing  apparently^  upon  the  water  power  of  the  Genesee  river,  still 
nearly  every  manufacturing  establishment  has  a  chimney  con- 
nected with  it.  This  fact  is  especially  brought  out  on  Plate  XXIII, 
which  is  a  view  of  the  mills  taking  their  water  supply  from 
Brown's  race.  According  to  statistics  furnished  by  the  Rochester 
Chamber  of  Commerce,  500,000  tons  of  coal  are  used  in  the  pro- 
duction of  steam  per  year  at  Rochester.  The  average  price  for 
steam  coal  at  Rochester  is  |2.40  per  ton,  hence  the  steam  power 
of  Rochester  expends  for  coal  alone  the  sum  of  |1,200,000  per  year, 
or  about  one-half  of  the  entire  cost  of  the  Portage  reservoir.  With- 
out going  into  a  canvass  of  just  the  conditions  at  every  mill,  it 
may  be  assumed  as  settled  on  the  evidence  of  Plates  XXIII  and 
XXIV  that  whenever  there  is  a  deficiency  in  the  water  power, 
steam  engines  are  called  upon  to  do  the  work.  As  to  the  cost  of 
steam  power,  reference  may  be  made  to  Table  No.  14,  showing  the 
cost  of  Steam  Power,  in  the  report  of  the  Upper  Hudson  storage 
for  1895. 
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Mount  Morris  Hydraulic  Power  Co.'s  Race. 

Mount  Morris  Hydraulic  Power  Co.*s  Race. 

Mount  Morris  Hydraulic  Power  Co.'s  Race. 
Monnt  Morris  Hyrlraulio  Power  Co.'s  Race. 
Mount  Morris  Hydraulic  Power  Co.'s  Race. 


usinff  20 
'  second. 


Carroll  &  Fitshugh  Race 
Carroll  St.  Fitxhuirh  Race 
Carroll  &  Fitshufrh  Race 
Carroll  Sc  Fitxhugh  Race 
Carroll  &  Fitshu^h  Race 
Carrall  &.  Fitshugh  Race 
CairoU  &  Fitshugh  Bace 
Carroll  &  Fitzhugh  Race 
Carroll  &  Fitshugh  Bace 
Carroll  &  Fitahugh  Race 


Johnson 
Johnson 
Johnson 
Johnson 
Johnson 
Johnson 
Johnson 
Johnson 
Johnson 
Johnson 
Jolinson 
Johnson 
Johnson 
Johnson 
Johnson 


ii  Seymour 
&.  Seymour 
&  Seymour 
&  Seymour 
A  Seymour 
Sc  Seymour 
ii  Seymour 
tc  Seymour 
&,  Seymour 
&,  Seymour 
8l  Sej'mour 
&,  Seymour 
&  Seymour 
Sl  Seymour 
ii  Seymour 


Rsce 
Race 
Bace 
Race 
Race 
Bace 
Bace 
Race 
Bace 
Bace 
Bace 
Bace 
Bace 
Bace 
Bace 
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also  made  by  Mr.  Kibbe  during  his  Btudlee,  in  1890,  from  June  IT 
to  December  2,  1890.» 

Unfortunately  the  gaging^  eBtabli«hed  by  Mr.  Kibbe  were  not 
kept  up,  and  we  accordingly  have  a  gap  of  nearly  three  years  from 
the  end  of  the  work  done  by  him  to  its  re-establishment  in  1893. 
The  dam  over  which  these  gagings  have  been  kept  is  the  old  State- 
dam  now  belonging  to  the  Mount  Morris  Hydraulic  Power  Com- 
pany. The  crest  of  this  dam  is  quite  irregular,  and',  in  order  to 
apply  weir  formulae  to  it,  an  accurate  profile  was  taken  and  the 
dam  divided  into  a  num'ber  of  approximately  level  sections  with 
each  section  comiputed'  separately  for  various  heights^  advancing 
by  0.1  feet  up  to  10  feet.  Working  on  this  plan,  the  flow  over  the 
entire  dam,  which  isl  337  feet  in  length,  is  obtained  by  adding^ 
together  the  sums  of  the  several  sections  at  the  corresponding 
heights  and  tabulating  the  same.  A  gage  graduated  to  0.05  feet 
was  set  up  on  the  river  bridge,  a  short  distance  away,  with  its 
zero'  level  with  the  lowest  point  on  the  dam.  During  ordinary 
stages  of  the  river  readings  of  this  gage  have  been  taken  twice 
each  day;  in  time  of  high  water,  in  order  to  obtain  the  movement 
of  floods  as  accurately  a®  possible,  readings  have  been  taken  sev- 
eral  times  a  day.  In  order  to  compute  the  flow  readily,  a  curve 
was  projected  embodying  the  data  of  the  tabulation  previously 
referred  to  for  the  entire  dam,  and  from  which,  with  the  given 
gage  heights,  the  flows  in  cubic  feet  per  second  could  be  quickly 
read  off. 

As  best  suited  to  the  form  of  the  dam,  the  formula 

Q  =  1,142  h^ 
as  suggested  by  Mr.  Kibbe,  is  used  in  computing  the  table  of  flow. 
In  this  formula 

Q  =  cubic  feet  per  second,  and 
h  =  head  on  the  crest  in  feet. 
In  using  this  formula  thet  leakage  of  the  dam  and  discharge 
through  the  raceway  of  the  Hydraulic  Power  Company  was  taken 
fit  a  continuous  outflow  of  100  cubic  feet  per  seciuid. 

*See  Plato  II,  accompanying  the  Report  on  the  Wbter  Sxipply  of  the  Genesee  River 
Feeder.  Ap{)endix  F,  to  tfiie  Annual  Report  of  the  State  B>D^neer  and  Surreyor  for  th* 
llccal  year  ending  Sept.  30,  1890. 
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The  present  writer  having  satisfied  himself  by  observation  that 
the  results  given  by  this  formula  were  somewhat  in  excess  of  the 
truth,  especially  for  the  low  water  flows,  a  weir  was  constructed 
during  the  summer  of  1896,  at  a  point  two  and  one-half  miles  above 
the  Hydraulic  Water  Power  Company's  dam,  where  rock  bottom 
clear  across  the  river  offers  a  convenient  opportunity  for  such  a 
construction  without  heavy  expense.  Plate  K  shows  the  method 
of  constructing  this  weir,  while  the  photographs,  Plates  XXXI, 
XXXII  and  XXXIII,  show  its  appearance  when  completed.  This 
weir  was  made  perfectly  water  tight.  As  an  interesting  fact,  it 
may  be  mentioned  that  the  weir  measurenrents  entirely  .justified 
the  general  allowance  of  100  cubic  feet  per  second  for  leakage  of 
•  Hydraulic  Power  Company's  dam  and  draft  of  raceway  as  made 
three  years  ago. 

In  order  to  correlate  the  measurements  at  the  Mount  Morris  Hy- 
draulic Power  Company's  dam  with  those  at  the  weir,  two  obser- 
vations a  day  were  taken  at  each  place  nearly  cotemporaneously, 
that  is  to  say,  they  were  both  taken  by  the  same  man,  who  passed 
immediately  from  the  weir  to  the  dam  and  vice  versa.  Observa- 
tions on  the  weir  were  o'btained  up  to  a  head  of  four  feet,  and  the 
corresponding  discharge  computed'  with  the  proper  allowance  for 
velocity  of  approach,  etc.  The  depths  on  the  Hydraulic  Power 
Company's  dam  corresponding  to  the  given  depths  at  the  weir  have 
been  so  plotted  on  a  diagram  as  to  give  at  once  the  relation  between 
discharge  at  the  weir  and  depth  on  the  crest  of  the  Hydraulic  Power 
Company's  dam'.  By  proceeding  in  this  way  the  dam  has  been 
rated  accurately  up  to  a  discharge  of  5,000  cubic  feet  per  second. 
For  discharges  beyond  5,000  cubic  feet  per  second  the  original  de- 
termination has  been  used*.  An  extension  of  the  plotted  curves 
shows  that  at  some  little  distance  above  5,000  cubic  feet  per  second 
discharge,  the  results  by  the  two  methods  are  substantially  the 
same.  For  discharges  above  10,000  or  15,000  cubic  feet  per  sec- 
ond there  is  probably  still  an  error  in  the  results  of  from  5  to  10 
per  cent.  Below  5,000  cubic  feet  per  second-it  is  believed  that  the 
results  are  now  accurate  within  2  or  3  per  cent. 
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Mr.  Francis'  formula 

Q  =  3.33  L  h^ 

has  been  used  for  the  weir  computations. 

In  constructing  the  weir  it  was  intended  to  make  it  permanent 
enough  to  remain  several-  years,  in  this  way  gaining  a  very  ac- 
curate series  of  runoff  record®  for  this  stream.  Unfortunately, 
by  reason  of  press  of  work,  the  weir  was  not  entirely  completed 
at  the  time  of  doing  the  work  in  July  and  August,  but  was  merely 
so  far  advanced  that  it  could  b^  placed  in  immediate  use.  As 
shown  by  the  photographs.  Plates  XXXI,  XXXII  and  XXXIII, 
the  west  end  abuts  against  an  alluvial  flat  while  the  east  end  is 
against  the  solid  shale  rock.  The  plan,  however,  included  the  con- 
struction of  some  protection  docking  at  the  west  end  for  the  pur- 
pose of  ensuring  safety  at  that  end  during  high  water.  This  work, 
it  was  expected  to  complete  about  Novem:ber  1,  but  a  severe  flood 
the  middle  of  October  carried  out  the  bank  at  the  west  end,  doing 
several  hundred  dollars  damage.  By  reason  of  lack  of  funds,  it 
-has  been  found  inexpedient  to  repair  this  break  during  the  past 
season,  although  it  is  hoped  to  do  so  during  the  coming  year.  In 
the  meantime  the  weir  is  necessarily  out  of  service  until  the  repair 
is  made. 

By  applying  the  results  obtained  from  the  weir  to  the  gaginga 
taken  in  former  years  at  the  Hydraulic  Power  Company's  dam, 
those  results  have  been  corrected'  to  about  the  limits  of  accuracy 
already  stated.  In  using  the  diagrams  of  stream  flow,  as  given 
in  the  report  on  Genesee  storage,  dated  April  1,  1894,  these  cor- 
rections  should  be  borne  in  mind. 

Gagings  have  also  been  kept  by  the  CSty  Engineer  at  Rochester 
for  the  last  three  years  as  given  in  Table  No.  5.  Column  No.  1  of 
that  table  gives  the  monthly  mean,  as  per  the  original  record. 
From  data  obtained  during  the  summer  of  1895  it  was  apparent  to 
the  City  Engineer  that  these  gagings  also  required  a  correction  in 
order  to  give  the  true  flow  of  the  stream  during  the  period  covered. 
Without  going  into  the  detail  of  the  correction  used,  it  may  be 
stated  that  Column  2  of  Table  No.  5  gives  the  corrected  results. 
Column  No.  3  of  that  table  gives  the  flow  of  the  Genesee  river  at 


( \ 


t  ' 


— \ 


•    •     -    f 


-IVi-*.  . 


>  ji,      *  ...    - 


:•*.%* 


vi» 


Statb  Enginbeb  and  Surveyor.  719 

Rochester  proportionate  to  the  drainage  area  as  deduced  from  the 
gagings  at  Mount  Morris.  It  has  seemed  to  the  present  writer  pref- 
erable to  use  these  proportionate  flows  as  being  probably  somewhat 
more  reliable  than  the  Rochester  record.  Just  the  difference  be- 
tween the  two  may  be  easily  determined  by  comparing  the  different 
Columns  of  Table  No.  6  in  detail.* 

SANITARY  CONSIDERATIONS. 

There  is  a  popular  idea  that  changes  in  the  level  of  the  ground 
water  are  a  prolific  source  of  disease,  and  that,  therefore,  the  mar- 
gins of  a  storage  reservoir,  where  large  fluctuations  are  inevitable^ 
must  necessarily  be  unhealthful.  It  is  also  urged  that  such  a 
reservoir  will  be,  when  d^rawn  upon,  a  source  of  bad  smells,  by 
reason  of  the  exposure  of  mud  margins^  thus  furthei;  producing 
unhealthful  conditions.  As  regards  the  present  reservoir,  it  is  be- 
Ijeved  that  both  of  these  objections  are  myths  purely.  The  sides 
of  the  Upper  Genesee  valley  are  of  compact  clay,  into  which  the 
water  will  penetrate  either  not  at  all  or  only  very  slowly.  On 
both  sides  the  ground  rises  to  a  height  of  200  or  300  feet  above 
the  high  water  level  of  the  reservoir  within  a  very  short  distance. 
The  change  in  elevation  of  the  gi^ound  outside  of  the  valley  will, 
therefore,  be  little  or  nothing.  Moreover,  as  already  stated,  the 
timber  and  brush  within  the  flowage  area  is  to  be  all  cut  and 
burned,  thus  leaving  everything  clean  at  the  time  of  beginning  the 
flowage,  hence  there  will  be  left  no  malaria  making  material. 

Referring  to  Column  No.  10  of  Table  No.  29,  it  is  learned  that 
during  the  period  from  June,  1<894,  to  November,  1896,  inclusive, 
the  maximum  draft  from  the  Portage  reservoir  would  have  been  at 
the  rate  of  955  cubic  feet  per  second  during  the  month  of  May,  1894. 
The  mean  inflow  during  the  same  month  was  at  the  rate  of  163  cubic 
feet  per  second,  thus  making  the  net  draft  (955  — 163)  =792  feet 
per  second.  Referring  to  Table  No.  30  we  learn  that  the  total 
defl^ciency  for  the  month  of  May,  1895,  including  the  evaporation. 


•The  uncertalDty  «a  to  Vb»  eagtawB  at  RoGihester  Is  due  to  tin  difflcutty  of  iiieaaurlxi« 
the  flov  through  the  n/omrajn,  -which  during  m«dlttiii  and  low  w«ter  take  tb*e  eatire  flow 
of  the  river. 
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was  0.97  inches  on  the  watershed,  and,  also,  that  the  reservoir 
would  have  fallen  during  that  month  from  6.46  inches  to  6.49 
Inches.  From  Table  No.  26  it  is  learned  that  a  decrease  in  the 
storage  of  the  reservoir  from  6.46  inches  to  5.49  inches  would  lower 
the  water  from  elevation  1,200  to  about  elevation  1,194,  a  total  fall 
during  the  month  of  6  feet,  or  at  the  rate  roundly  of  0.2  feet  per 
day.  This  rate  of  fall,  it  will  be  understood,  would  have  occurred 
with  a  full  reservoir.  With  the  reservoir  drawn  partly  down  the 
rate  would  be  somewhat  faster,  but  under  the  ordinary  conditions  of 
draft  of  from  457  to  600  or  700  oubic  feet  per  second,  even  then  it 
would  not  generally  be  over  from  0.3  to  0.4  feet  per  day.  It  is 
difficult  to  see,  therefore,  how  the  lowering  of  the  water  can  ex- 
pose mud  margins  rapidly  enough  to  cause  serious  effluvium  nui- 
sance. Indeed,  it  may  be  assumed,  then,  that  very  little  difficulty 
of  this  sort  will  be  experienced. 

AS  TO  THE  PROPER  LENGTH  AND  DEPTH  OF  SPILLWAY 

FOR  THE  PORTAGE  RESERVOIR 

If  we  assume  the  runoff  of  a  stream  to  pass  directly  over  a  dam 
without  any  special  storage^  we  may  compute  the  length  of  the 
spillway  and  the  maximum  depth  thereon  by  the  two  following 
formulae  derivedi  from  E.  Sherman  Gould,  M.  Am.  Soc.  C.  E.* 


L  =  20  X  A^  (1) 

D  =  A*  X  C  (2) 

in  which 

L  =  length  of  crest  in  feet, 
D  =  total  depth  of  water  on  the  crest  in  feet, 
A  =  drainage  area  in  square  miles, 
and  0  =  a  coefficient,  depending  upon  the  assumed  maxi- 

mum discharge. 
For  a  maximum  discharge  of  62  to  64  cubic  feet  per  second  per 
square  mile,  as  derived  from  the  experience  data  of  the  Croton 
watershed,  we  have — 


1 


D  =  A3  (3) 


•Trans.  Am.  Soc.  C.  B.,  IH«cussion  an  Rialnfall.    Vol.  XXVII,  pp.  2M-2M. 
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That  ISf  taking  into  account  the  drainage  area  of  that  stream 
and  the  actual  flow  observed,  we  have  the  relation  indicated  by 
formula  (3). 

On  the  assumption  that  A^  is  the  proper  depth  on  spillway  for  a 
^discharge  of  62  to  64  feet  per  second  per  square  mile,  the  depth  for 
any  other  quantity  Q,  may  be  obtained  by  multiplying  A*  by  C  as 
derived  from  the  expression  — 

64     whence 

C  =  5-  (4) 

16  ^^ 

therefore  the  general  form  of  the  formula  (2)  may  be  written 

lb 

This  gives  the  actual  depth  of  water  on  crest  of  dam.  In  order 
to  allow  for  wing  walls  we  may  further  write — 

g^  =  Ta*  X  ^^^J  +  c  (6) 

in  which 

C^  =  distance  from  extreme  high  water  mark  to  top  of  wing 
walls. 

If  we  apply  these  formulae  to  the  case  of  the  Portage  dam  with 
an  assumed  flood  flow  of  64  cubic  feet  per  second  per  square  mile 
we  determine  that  L  =  632  feet,  and  D  =  10  feet. 

As  stated  in  the  beginning  of  this  discussion,  these  two  formulae 
are  based  upon  the  assumption  of  direct  runoff  without  very  large 
storage,  and  it  accordingly  becomes  important  to  determine 
whether,  when  we  take  into  account  the  temporary  storage  over 
the  large  area  of  the  reservoir,  we  may  not  either  materially  de- 
crease the  length  of  spillway  from  the  foregoing  figure,  or  the 
depth  thereon.* 

The  area  of  the  Portage  reservoir  at  the  ordinary  water  level 

^For  the  .effect  of  the  »tora«e  in  iiU!reafllo«  the  length  of  time  of  Uhe  mazium  runoff 
for  A  reeervoir  atoring  7,600,000,000  culilc  feet  eee  dlecntsion  in  Report  on  Geneeee  Storage 
of  date  Aipril  1,  1894,  in  Annual  Report  State  Engineer  and  Sunreyor  for  the  flecal  year 
•eodlng  Sept.  80,  1894,  pp.  880-393. 
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(crest  of  spillway)  is,  as  per  Table  No.  26, 12.3  square  miles;  at  10 
feet  above  the  ordinary  water  level  it  is  13.69  square  miles.  The 
volume  included  in  this  10  feet  is  3,461,000,000  cubic  feet. 

As  in  the  discussion  in  the  1894  report^  we  will  assume  the  most 
unfavorable  case,  namely,  the  water  standing  at  the  level  of  the 
crest  at  or  near  the  beginning  of  a  maximum  runoff.  The  extreme 
condition  as  derived  from  Genesee  drainage  area  data  has  been 
defined  in  the  1894  report  and  need  not  be  further  referred  to  here, 
but,  by  way  of  guiding  us  a&  to  the  law  of  the  runoff,  we  may  dis- 
cuss the  data  of  the  flood  of  May  20-23, 1894,  the  approximate  dis- 
charge of  the  stream  at  Mount  Morris  at  that  time  being  as  follows: 

May  18, 7.00  a.  m.      600  cubic  feet  per  second. 

May  18,  6.00  p.  m.   3,090  cubic  feet  per  second. 

May  19, 7.00  a.  m.   5,530  cubic  feet  per  second. 

May  19,  6.00  p.  m.    5,090  cubic  feet  per  second. 

May  20, 7.00  a.  m.  16,580  cubic  feet  per  second. 

May  20, 12.00   m.  22,210  cubic  feet  per  second. 
,    '  May  20, 6.00  p.  m.  28,000  cubic  feet  per  second. 

May  21, 3.30  a.  m.  42,000  cubic  feet  per  second. 
May  21, 7.00  a.  m.  33,000  cubic  feet  per  second. 
May  2i,  12.00   m.  30,730  cubic  feet  per  second. 
May  21,  6.00  p.  m.  26,500  cubic  feet  per  second. 
May  22,  7.00  a.  m.  15,650  cubic  feet  per  second. 
May  22, 12.00   m.  13,650  cubic  feet  per  second. 
May  22, 6.00  p.  m.  10,720  cubic  feet  per  second. 
May  23, 7.00  a.  m.   7,300  cubic  feet  per  second. 
May  23, 12.00   m.   6,700  cubic  feet  per  second. 
May  23, 6.00  p.  m.   5,690  cubic  feet  per  second. 
May  24, 7.00  a.  m.   5,390  cubic  feet  per  second. 

The  total  runoflf  from  7  a.  m.  of  May  19  to  7  a.  m.  of  May  24  was 
nearly  6,900,000,000  cubic  feet. 

Plotting  the  foregoing  record,  with  time  a«  abscissas  and  runoff 
a6  ordinates,  we  obtain  the  lower  curve  of  .Plate  L,  which  may 
be  taken  as  representing  approximately  the  law  of  the  rOnoflf  from 
this  stream  for  any  generally  distributed  heavy  rainfall. 

It  is  not  intended  to  state,  however,  that  flood  flows  at  other  sea- 
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sons  of  the  year  may  not  differ  eomewhat  in  their  movement  from 
that  of  May,  1894,  but,  rather,  inasmuch  as  the  rapidity  and  inten- 
sity of  the  runoff  of  any  given  stream  depends  upon  the  topog- 
raphy, to  state  that  the  general  law  of  movement  is  indicated  by 
such  curve  as  the  lower  one  of  Plate  L.  Hence,  with  this  under- 
standing, we  may  assume  any  other  maximum  runoff  and  con- 
struct the  approximate  curve  by 'drawing  it  generally  parallel  to 
the  curve  of  an  actually  observed  case.  In  this  way  the  upper 
curve  of  Plate  L,  representing  the  curve  of  a  flood  one  and  one-half 
times  greater  than  that  of  May,  1894,  has  been  produced,  slight 
irregularities  of  the  lower  curve  having  been  neglected  in  project- 
ing the  upper  one. 
A  flood  flow  one  and  one-half  times  greater  than  that  of  May,  1894, 

TABLE  No,  32. 

Showing  the  effect  of  tempora/ry  storage  in  reducing  the  height  of 

water  over  the  spillway  in  time  of  floods. 
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Water  in  reeervolr  reaches  a  maximom  height  of  seren  feet  over  spillway  in  37. 1  hours.   From 
this  time  on  the  water  lerel  of  the  reserroir  is  falling. 
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which  culminated  in  a  maximum  of  about  42,000  cubic  feet  per 
second  at  3.30  a.  m.  of  May  21st,  gives  a  maximum  of  63,000  cubic 
feet  per  second.  According  to  the  formulae  of  page  721,  such  a 
maximum  would  require  a  spillway  about  630  feet  long  with  a 
-depth  thereon  at  the  instant  of  extreme  flow  of  10  feet.  I>et  us 
now  examine  as  to  the  effect  of  the  temporary  storage  on  the  reser- 
voir  surface  in  increasing  the  time  of  the  runoff  and  the  conse- 
quent effect  in  decreasing  the  spillway  requirement.  Inasmuch 
as  there  is  an  opportunity  at  Portage  to  construct  a  spillway  at 
both  sides  with  a  total  length  of  730  feet,  we  will  use  that  figure 
in  our  computations. 

Referring  to  the  discussion  in  the  1894  report,*  we  may,  by  use  of 
tie  formulae  there  given,  deduce  Table  No.  32,  in  which 
Ck)lumn  No.  1  gives  heigths  above  the  crest  of  the  spillway  in  feet 
^nd  fractions  of  feet;  Column  No.  2,  the  total  temporary  storage 
above  the  crest  for  heights  H  as  per  CJolumn  1 ;  Column  No.  4,  gives 
values  of  Q==discharge  in  cubic  feet  per  second  for  various  heights 
H  also  as  per  Column  1;  Column  No.  6,  the  inflow  in  cubic  feet  per 
second  as  taken  from  the  upper  curve  of  Plate  L;  Colunm  No.  7, 
the  time  in  hours  to  reach  the  given  height  H  at  a  given  inflow; 
and  Column  No.  8,  the  total  time  required  to  reach  any  given  height 
with  the  inflow  as  per  Plate  L. 

Following  the  table  through  it  appears  that  with  the  inflow  as 
Indicated  by  Plate  L,  the  water  would  reach  a  maximum  height  of 
7  feet  over  the  spillway  in  37.1  hours.  From  that  time  on  the  water 
level  of  the  reservoir  would  be  falling.  Referring  to  Plate  L,  the 
interesting  fact  is  brought  out  that  the  maximum  height  on  the 
spillway  would  only  be  attained  four  hours  after  the  instant  of 
maximum  flow  of  63,000  cubic  feet  per  second,  and  at  that  time 
the  discharge  over  the  crest  would  be  at  the  rate  of  45,000  cubio 
feet  per  second,  the  effect  of  the  temporary  storage  having  been 
to  reduce  the  maximum  discharge  from  63,000  to  45,000  cubic  feet 
per  second.  Referring  to  Column  No.  2,  it  is  also  learned  that  the 
temporary  storage  on  the  surface  of  the  reservoir  would  be  for  the 

'AI-so  see  Miillin's  Iriigatien  Manual,  pp.  216-23,  article  on  Reeervoln  as  Moderators 
af  Flood**. 
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assumed  case  about  2,600,000,000  cubic  feet.  The  foregoing  compu- 
tation further  shows  that  in  the  case  of  large  reservoirs  the  length 
of  fipillway  and  depth  thereon  are  only  in  a  moderate  degree  func- 
tions of  the  maximum  runoff.  A  distinction  should  therefore  be 
made  in  the  application  of  runoff  formulae  of  the  form  of  Mr. 
Gould^s  between  reservoirs  with  large  (Surface  iwnda^e  and  dams 
on  streams  with  little  or  no  pondage. 

A«  to  the  probability  of  a  flood  flow  of  63,000  cubic  feet  per 
second  on  the  Upper  Genesee  area,  reference  may  be  made  to  the 
report  of  date  April  1, 1894,*  where  it  is  shown  that  a  fl4>od  of  67.1 
cubic  feet  per  second  per  square  mile  has  occurred  on  the  neigh- 
boring watershed  of  the  Chemung  river.  This  figure  applied  to 
the  Upper  Genesee  would  give  a  possible  maximum  runoff  of  71,126 
eubic  feet  per  second.  In  view  of  this  data,  and  also,  further,  in 
view  of  the  vast  importance  of  constructing  the  works  so  that  they 
are  absolutely  beyond  question,  it  has  -seemed  desirable  to  give  the 
spillway  the  liberal  dimension  of  730  feet  length  as  already  stated. 

STORAGE  OF  THE  FLATS. 

In  the  report  of  1804,  the  view  has  been  takenf  that  because  of 
the  considerable  storage  ini  the  flat®  ,between  Mount  Morris  and 
Rochester,  the  ordinary  flow  at  Rochester  is  proportionately  con- 
siderably greater  than  at  Mount  Morris.  The  gaguigs  during  the 
dry  years  of  1895  and  1896^  have  modified  that  view  to  this  extent, 
that  in  very  dry  years  the  flats  after  awhile  drain  out  so  that  the 
flow  at  Rochester  is  not  any  greater  proportionately  than  at  points 
farther  up  the  river.  In  wet  years,  however,  it  is  probably  true  that 
the  flats  do  prolong  the  time  of  runoff,  thereby  increasing  the  flow 
at  Rochester  to  a  figure  somewhat  higher  than  it  would  be  if  the 
flats  did  not  exist. 

CONCRETE  TESTS. 

The  1893  work  included  an  extensive  investigation  as  to  the 
value  or  different  available  materials  which  might  be  used  in  the 
con«truction  of  the  proposed  Genesee  storage  dam,  for  making 


*  Annual  Report  State  Enfflneer  and  Surreyor  for  1894,  p.  388-389.    tPP.  384-385. 
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concrete.  For  the  resulits  of  the  investigations  made  at  that  time 
reference  may  be  made  to  the  report  dated  April  1, 1894,  in  which 
a  number  of  points  are  indicated  as  requiring  further  investigation 
in  order  to  fully  compass  the  whole  subject  of  the  applicability  of 
concrete  to  a  work  of  this  character,  guchi  investigations  have 
accordingly  been  carried  out  during  the  past  summer.  About  500 
experimental  cubes^  each,  ofl  a  foot,  ha/ve  been  made.  Inasmuch  as 
the  work  of  three  years  ago  indicated  the  availability  of  concrete 
for  such  a  structure  as  is  here  proposed,  it  has  not  been  deemed 
necessary  to  complete  the  concrete  experiinents  ,by  crushing  the 
blocks,  and  including  the  results  as  to  their  breaking  strength  in 
this  report.  On  conference  with  the  Homorable  State  Engineer 
and  Surveyor,  it  seemed,  on  the  other  hand,  desirable  to  allow  the 
experimental  blocks  to  attain  some  age  before  breaking.  On  this 
basis  it  has  been  proposed  to  leave  them  for  a  year,  thereby  gain- 
ing definite  knowledge  of  ihe  strength  of  concrete  one  year  old. 
The  blocks  will  be  broken  during  the  summer  of  1897,  and  made 
the  subject  of  a  special  report. 

OONOLUSIONS.      . 

By  way  of  summation  of  the  preceding  discussion,  we  may  draw 
tlie  following  conclusions: 

(1)  Of  the  several  available  sites  for  storage  reservoirs  on  the 
Genesee  river,  that  at  Portage  is  preferable  to  all  others  by  rea- 
son of  affording  the  largest  storage  at  the  smallest  cost  per  unit 
volume. 

(2)  In  considering  large  storage  projects  there  are  certain  pre- 
liminary steps  which  should  be  taken  before  arriving  at  a  decision. 
Failure  to  take  these  steps  was  probably  the  main  reason  for  the 
original  assumption  as  to  the  superiority  of  the  Mount  Morris  loca- 
tion. 

(3)  As  the  result  of  three  years'  gagings  of  the  Genesee  river,  it 
is  determined  that  the  minimum  flow  of  the  stream  may  be  as  low 
as  6.67  inches  on  the  watershed  for  an  entire  water  year. 

(4)  The  estimated  cost  of  a  reservoir  in  the  Mount  Morris  canyon, 
storing  7,370,000,000  cubic  feet  is  ?2,785,000,  giving  a  rate  per  mil- 
lion cubic  feet  stored  of  |377.88. 
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(5)  Serious  floods  have  occurred  in  the  Genesee  river  at  Roches- 
ter a  number  of  times  within  the  historical  period,  the  most  serious 
one  being  that  of  March,  1865.  At  least  f  1,000,000  damage  accrued 
from  this  flood,  some  of  which  was  chargeable  to  difficultly  at  the 
Erie  canal  aqueduct. 

(6)  A  flood  in  April,  1896,  was  very  nearly  as  severe  as  the  flood 
of  March,  1865. 

(7)  A  study  of  existing  conditions  shows  that  the  Genesee  river 
drainage  area  has  been  nearly  denuded  of  forest.  Hence,  severe 
spring  floods  are  likely  to  frequently  occur. 

(8)  As  a  tentative  conculsion,  based  on  the  data  at  hand,  we  may 
say  that  deforestation  of  the  drainage  area  may  not  only  tend  to 
increase  floods  somewhat^  but  it  leads  to  material  decrease  in  the 
amount  of  the  annual  runoff. 

(9)  A  comparison  of  the  conditions  existing  on  the  drainage  area 
of  the  Upper  Genesee  river  with  those  of  the  Upper  Hudson,  which 
is  still  largely  in  forest,  shows  a  much  leas  runoff  under  given 
conditions  from  the  Genesee  than  from  the  Hudson,  thus  indicating 
the  probable  effect  of  the  forest  in  increasing  the  runoff. 

(10)  As  r^ards  the  Upper  Genesee  drainage  area,  the  forest  has 
been  removed  by  land  owners  who  have  profited  materially  by 
such  removal.  The  effect,  however,  has  been  to  permanently  in- 
jure every  riparian  owner  on  the  stream;  hence,  it  is  proper  that 
the  State  should  expend  money  either  in  reforesting  the  area  or 
in  constructing  river  regulation  works.  Of  these  two  the  latter 
is  preferable  because  the  benefits  can  be  realized  in  a  few  years. 

(11)  The  proposed  Portage  reservoir  will  impound  15,000,000,000 
cubic  feet  of  water  at  a  total  cost  of  $2,600,000,  or  at  a  cost  of 
f  173.33  per  million  cubic  feet  stored. 

(12)  The  proposed  Portage  reservoir,  storing  15,000,000,000  cubic 
feet  of  water,  is  500  feet  higher  than  the  proposed  Mount  Morris 
reservoir,  storing  7,340,000,000  cubic  feet,  and  affords  a  total  per- 
manent continuous  power  over  and  above  the  present  low  water 
power  of  the  stream  of  50,496  gross  horse  power,  whereas  the  reser- 
voir at  Mount  Morris  would  afford  only  11,600  gross  horse  power 
over  and  above  the  present  low  water  power  of  the  stream. 
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(13)  Capitalizing  the  value  of  the  permanent  power  produced  by 
the  construction  of  the  Portage  reserroir  at  4  per  cent,  and  w( 
reach  a  total  of  |12,624,000.    On  the  other  hand,  a  capitalizati< 
of  the  total  value  of  the  permanent  power  produced  by  the  proposi 
Mount  Morris  reservoir  yield's  a  total  of  only  $2,900,000;  hence,  HA 
difference  in  the  capitalization  at  4  per  cent,  becomes  |9,724,000. 

(14)  The  estimated  cost  of  the  reservoir  at  Portage,  storing 
7,500,000,000  cubic  feet,  is  f  1,800,000,  or  nearly  f  1,000,OQO  less  than 
for  a  reservoir  storing  substantially  the  same  quantity  at  Mount 
Morris. 

(15)  In  order  to  provide  an  adequate  water  supply  for  the  en- 
larged Erie  canal  it  is  necessary  to  construot  a  storage  reservoir 
on  the  Genesee  river  of  2,500,000,000  cubic  feet  capacity.  Such  a 
reservoir  is  estimated  to  cost  at  Portage  $1,350,000. 

(16)  The  estimated  cost  of  a  dam  storing  2,500,000,000  cubic  feet, 
but  with  such  breadth  of  base  as  to  admit  of  extension  to  the  full 
height  required  for  the  storage  of  15,000,000,000  cubic  feet  is 
$1,700,000. 

(17)  Based  on  manufacturer's  ratings,  the  present  total  devel- 
oped water  power  of  the  Genesee  river  from  Portage  to  Rochester, 
inclusive,  is  19,178  net  horse  power,  or  basing  the  amount  of  power 
on  the  manufacturer's  rating  of  water  required,  and  assuming  75 
per  cent,  efficiency  on  the  wheels,  the  total  power  is  17,248  net 
horse  power,  of  which  16,683>  net  horse  power  is  within  the  limits 
of  the  city  of  Rochester. 

(18)  The  enlarged  Erie  canal  will  require  80  cubic  feet  of  water 
per  second  from  the  Genesee  river  for  every  month  of  the  naviga- 
tion season  except  May,  and  in  that  month  a  mean  of  177  oubio 
feet  per  second. 

(19)  The  present  extreme  low  water  power  of  the  Genesee  river  at 
Rochester  is  5,046  net  horse  power,  of  which  one-half,  or  2,523  net 
horse  power  will  be  rendered  practically  useless  to  its  owners  by 
reason  of  the  taking  of  80  cubic  feet  per  second  in  every  month 
except  May,  and  177  cubic  feet  per  second  in  that  month,  for  the 
purpose  of  the  enlarged  Erie  canal. 

(20)  Taking  the  actual  rental  price  of  power  in  Rochester,  and 
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we  deduce  an  annual  value  for  2,523  horse  power  of  9126460.  The 
capitalization  of  this  sum  at  4  per  cent,  becomes  |3,153^750.  If 
we  add  thereto  the  additional  damage  to  the  water  power  by  rea- 
son of  proposed  appropriation  for  the  enlarged  Erie  canal  we 
reach  at  4  per  cent,  capitalization  about  f3,300,000.  It  is  in  view 
of  such  mjury  to  the  water  power  of  the  stream;  that  the  riparian 
owners  ask  that  the  State  construct  the  Portage  reservoir  sub- 
stantially as  herein  proposed. 

I  wish  to  express  my  appreciation  of  the  -service  rendered  on 
this  work  by  Wallace  Greenalch,  Assistant  Engineer,  who  was 
constantly  on  the  work  in  charge  of  the  survey  parties.  Except 
for  his  diligence  we  could  not  have  accomplished  as  much  for  the 
money.  Messrs.  George  H.  Schillner  and  A.  M.  Evans  are  also 
entitled  to  special  mention  for  intelligent  work  on  the  plans. 

Mr.  Clarke's  report  on  the  geological  conditions  involved  in 
the  construction  of  the  proposed  Portage  reservoir  is  herewith  ap- 
pended; also  the  specifications  as  prepared  under  the  authority  of 
the  i^lause  of  Chapter  950;  also  a  brief  account  of  some  of  the  more 
interesting  high  dams  abroad  as  visited  by  the  undersigned  two 
years  ago. 

Very  respectfully, 

GEO.  W.  RAFTEB, 

Engineer  in  Charge. 


The  Geologic  Conditions  at  the  Site  of  the 

Proposed  Dam  and  Storage  Reservoir 

on  the  Genesee  River  at  Portage. 


By  John  M.  Clarke. 


Georgo  W.  Rafter,  Esq.,  Engineer  in  Charge^  Chnesee  Storage 
Reservoir: 

Sir. — Shortly  after  receiving  your  request  that  I  examine,  from  a 
geological  view-point,  the  site  of  the  proposed  dam  and  storage 
reservodr  upon  the  Genesee  river  at  and  southward  of  the  village 
of  Portageville,  I  made  it  my  business  to  visit  and  inspect  the 
region,  spending  several^  days  in  the  valley  between  the  lower 
Portage  falls  and  Caneadea  village.  . 

The  i>oints  of  practical;  importance  in  which  the  geologic  struc- 
ture of  the  region  in  question  throws  light  upon  the  problems, 
mechanical  and  otiherwise,  involving'  the*  feasibility,  oonstmction 
and  endurance  of  such  a  dam  as  that  proposed,  are  comparatively 
few  in  number.  The  valley  is  one  of  simple  origin  and  structure, 
like  the  vast  majority  of  all  water-courses  in  central  and  western 
New  York;  the  gradual  outcome  of  direct  and  progressive  erosion 
through  undisturbed  and  essentially  homogeneous  rock  masses. 
Both  erosive  power  and  effect  have  varied  greatly  throughout  the 
vast  stretches  of  time  since  the  present  channel  of  the-  Genesee 
river  was  outlined,  and  the  study  of  the  origin  of  the  existing 
topography  in  that  region  shows  that  the  direction  of  the  water 
movement  through  this  valley  was,  for  eras,  nearly  the  reverse  of 

0 

its  present  flow,  but  all  this  has  transpired  without  essential  modi- 
fication of  the  meridional  direction  of  the  valley  itself. 
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The  following  consideratioimi  may  he  instanced  M  of  primary 
importaoce  to  the  matter  under  coii<sideratioB : 

(1.)  The  nature  of  the  rock  formation  which  is  to  form  the  base 
and  side  foundation  of  the  masonry  of  the  dam. 

(2)  The  geologic  composition  of  the  hills  bounding  the  valley 
and  maMng  the  lateral  and,  in  an  important  degree  also^  the 
termiDol  impounding  walls  of  the  reservoir. 

(3.)  The  relation  of  the  topography  to  the  proposed  elevation  of 
the  water-line. 

(4.)  The  rate  of  erosion  of  the  rock  in  the  bed  of  the  river  along 
the  gorge  and  at  the  succession  of  cataracts  below,  or  north  of  the 
dam  site. 

These  points  I  shall  discuss  categorically,  incorporating  under 
the  specified  captions  any  additional  matters  of  accessory  import- 
ance. 

(1.)   THE  NATURE  OP  THE  ROCK  FORMATION  UPON 

WHICH  THE  DAM  IS  TO  REST. 

The  beautiful  exposure  of  the  rock  strata  along  this  valley  from 
Portageville  to  Mt.  Morris  is  that  which  gave  rise  to  the  geologic 
term,  Portage  group,  introduced  by  the  State  Geologist,  James 
Hall,  in  1840.  This  name  as  restricted  in  its  original  application 
concerned  only  those  strata  which  are  shown  in  the  high  banks  at 
and  above  the  upper  cascade,  but  its  signiificance  was  broadened  by 
the  same  author  in  a  later  and  more  elaborate  consideration  of 
these  rocks  in  1843.*  The  pnesent  scope  of  this  term,  Portage 
Group,  remains  now  essentially  ae  it  was  then  redefined  and 
embraces  a  series  of  minor  formations  which  it  is  important  here 
to  pass  under  brief  review. 

The  basal  member  of  the  Portage  group  is  a  maes  of  eoft  olive  or 
dark  argillaceous  shales  having  thin  sandstone  beds  interspersed 
throughout  its  extent,  and  embracing  also  one  or  more  bands  of 
black,  bituminous  shales.    This  division  has  been  known  as  the 

*OeoIag7  of  N«w  York;  Report  on  (the  Fourth  Geoloffieal  District. 
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Gashdqua  shales,  the  name  being  taken  from  the  valley  next  adjoin- 
ing the  Genesee  on  the  east  and  entering  it  at  Mount  Morris.  The 
thickness  of  these  beds  varies  lin  different  flections  from  75  to  250 
feet. 

Overlying  them  follow  sandy  shales  with  abundant  beds  of  these 
sandstones  and  flags,  which  have  been  termed,  from  the  old  Indian 
reservation  north  of  Portage,  the  Qurdeau  flags.  These  beds  attain 
a  thickness  of  from  300  to  500  feet,  and,  by  a  gradual  increase  in 
their  amount  of  arenaceous  matter,  pass  into  a  series  of  thicker 
sandstones  with  thinner  intervening  layers  of  shale.  The  sand- 
stones which  constitute  the  upper  member  of  the  Portage  group,  as 
defined  in  1843,  are  known  as  the  Portage  sandstones.  They  attain 
a  thickness  of  not  less  than  100  feet. 

It  will  be  understood  that  the  passage  from  eaeh  of  the  rock 
divisions  into  its  successor  is  extremely  gradual,  and  to  such  a  de- 
gree that  a  differentiation  of  the  beds  is  impracticable  except  from 
the  sum  of  the  characters  of  each;  to  tell  where  one  division  ends 
and  another  begins  is  impossible,  nor  does  such  nomeaiclature 
imply  any  such  distinction. 

The  Cashaqua  shales  are  exposed  along  the  Genesee  river  for  a 
considerable  distance  at  and  northward  of  St.  Helena;  the  Gardeaa 
flags  are  finely  exhibited  in  the  gorge  'below  Portageville,  at  the 
lower,  middle  and  even  to  the  upper  falls. 

The  site  of  the  proposed  dam  is  on  the  uppermost  of  these  rock 
divisions,  the  Portage  sandstones.  I  therefore  notice  .the  charaeter 
of  this  formation  in  further  detail. 

THE  PORTAGE  SANDSTONES. 

In  passing  upward  from  the  more  shaly  and  argillaceous  forma- 
tion beneath  we  assume  these  beds  to  begin  with  the  preponder- 
ance of  silico-feldspathic  sandstone  strata,  which  attain  a  uni- 
formly increasing  thickness  upward;  that  is  to  say,  toward  the 
base  of  the  division  these  sandstones  are  a  foot  or  more  in  thiok- 
ness  and,  though  frequently  repeated,  separated  by  shale  deposits ; 
near  and  at  the  top  single  strata  may  attain  a  thickness  of  8-12 
feet  and  shaly  partings  become  quite  inconspicuous. 
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Composition. —  Throughout  the  Portage  group  the  sandstone  and 
flag  layers  vary  very  considerably  in  composition.  As  a  rule,  the 
thinner  layers  are  more  siliceous  and  micaceous,  and  hen^e  harder, 
more  brittle,  but  more  resistant  to  uniform  wear. 

Frequently  the  lighter  colored,  grey  and  whitish  layers  are 
highly  feldspathic,  that  is,  contain  silicates  more  or  less  readily 
soluble^  and  may  contain  specks  of  oxidized  or  unozidized  iron 
sulphlides.  This  is  the  prevailing  character  of  the  thick  beds  of 
the  Portage  sandstones.  The  rock  is  grey  or  greenish  grey  in  color, 
a  mixture  of  siliceous  and  feldspathic  sand,  with  a  silico-calcareous 
cement,  sometimes  slightly  compromised  with  iron  sulphides^  but 
seldom  seriously.  It  is  a  very  useful  stone  for  architectural  pur- 
poses involving  no  severe  strain,  is  extensively  quarried  at  vari- 
ous spots  in  western  New  York  (Nunda,  Castile,  Warsaw),  and 
very  handsome  stone  is  taken  from  the  uppermost  layers  at  the 
Genesee  quarries  a  few  miles  south  of  Portageville.  Its  uniform 
grain  and  imperfect  retention  of  lines  of  sedimentation  make  it 
almost  a  freestone;  its  composition  permits  it  to  be  readily  dressed 
and  its  soft  tints  make  it  susceptible  of  very  pleasing  effects;  its 
feldspathic  constitution,  however,  puts  it  at  the  mercy  of  meteoro- 
logic  agencies  and  prevents  its  being  classed  among  construction 
stones  of  high  grade. 

However  useful  and  effective  these  sandstones  may  have  proven 
for  certain  architectural  purposes,  it  is  not  likely  that  they 
can  be  utilized  in  any  important  degree  in  the  actual  construction 
of  the  proposed  dam.  The  predominance  of  feldspathic  sand  in 
their  composition  and  the  weakness  of  the  usually  calcareous  ce- 
ment holding  the  sand  grains  together^  renders  their  crushing  in-dex 
low  and  the  rocks  susceptible  to  disintegration  under  ordinary 
atmospheric  agencies.  In  such  a  way  cohesion  becomes  gradually 
destroyed  and  the  potential  horizontal  partings  developed.  While 
the  rock  may  be  found  of  some  use  in  coarser  incidental  work  and 
in  the  manufacture  of  concrete,  your  requirements  will  doubtless 
compel  you  to  abandon  the  Portage  group  of  rocks  altogether  as 
a  source  of  construction  material  for  the  faces  or  foundation  of 
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the  dam.  The  rocks  of  the  Chemung  group,  which  cover  nearly 
the  entire  fiouthem  tier  of  counties  in  the  central  and  western  part 
of  the  State^  would  furnish  a  much  more  siliceous  and  durable 
sandetoaie.  This  formation  has  yet  been  exploited  only  in  a  desul- 
tory fashion  and  its  supply  is  in  enormous  excess  of  the  product. 
In  view  of  this  fact,  I  venture  to  suggest  that  if  actual  workings 
in  the  Ohemung  formation  within  reasonable  shipping  distance  of 
the  dam  site  are  not  producing  a  suitable  stone  for  your  purposes, 
a  practical  geologist  be  sent  into  the  field  for  the  purpose  of  locat- 
ing any  possible  deposit  of  such  suitable  stone.  A  brief  explora- 
tion of  the  region  would  determine  definitely  whether  or  not  satis- 
factory material  could  be  obtained  within  easy  reach  of  your  struc- 
ture. 

The  Dam  Site. —  The  base  of  the  dam  and  its  sides  are  to  lie  in 
the  lower  part  of  the  Portage  sandstones.  This  position,  in  respect 
to  stability  of  the  underlying  rock  and  its  capacity  for  resisting  the 
superimposed  strains,  could  not  be  surpassed  at  any  point  in  this 
entire  region  of  the  State,  inasmuch  as  nature  has  forbidden  the 
erection  of  such  a  structure  on  the  heavy  cap-stones  of  the  Portage 
sandstone  series. 

The  rock  walls  at  the  dam  site,  and  from  there  to  the  base  of 
the  upper  falls,  show  very  clearly  the  quick  alternation  of  thick 
and  thin  sandstones  with  shales,  and  the  same  characters  are  for- 
cibly exhibited  in  the  cores  from/  the  drillings  made  at  the  site. 

Comparison  of  the  Site  at  Portage  tcith  the  former  proposed  sites 
near  Mount  Morris, —  The  sites  lying  from  ten  to  fifteen  miles  fur- 
ther north  and  which  have  been  discussed  in  your  previous  i*»^ports 
as  Sites  I,  H  III  and  IV,  lie  on  rock  beds  of  earlier  age  and 
greater  geologic  depth-  Sites  III  and  IV  appear  to  be  in  the 
lower  part  of  the  Portage  series  which  we  have  already  men- 
tioned as  the  Cashaqua  shales;  but  as  the  Sites  I  and  II  are  those 
to  which  more  serious  consideration  has  been  given,  we  may  notice 
here  the  nature  of  the  rock  formation  in  which  they  lie.  This  is 
a  mass  of  blacky  often  highly  bituminous  fissile  rock,  known  as  the 
Genesee  slate.  Its  lower  beds  through  a  thickness  of  about  75  feet 
are  very  compact  and  homogeneous,  but  its  upper  beds,  of  about 
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the  same  thickness,  are  much  more  shaly  and  carry  a  noticeable 
percentage  of  sand.  The  formation  is  divided  at  or  near  the  mid- 
dle by  a  thin  limestone  layer  of  a  peculiar  organic  composition,  and 
remarkable  for  its  continuity  from  Erie  county  on  the  wn&t  to 
Yates  county  on  the  east.  It  is  known  as  the  Styliola  or  Genun- 
dewa  limestone;  upon  it  rests  the  old  State  dam  on  the  Genesee 
river  at  Mount  Morris.  Former  Sites  I  and  II  He  south  of  this 
dam  and  are  hence  upon  the  upper  beds  of  this  Genesee  slate.  This 
is  a  rock  which  upon  horizontal  exposure  of  the  strata  very  rap- 
idly crumbles,  not  by  decomposition,  but  by  rapid  breaking  up  or 
checking  along  latent  planes  of  original  sedimentation  or  unde- 
veloped joint-cleavage  planes.  Where  unexposed  the  rock  is  suffi- 
ciently firm  and  durable,  but  the  entire  formatipn  has  been  of  such 
a  nature  as  to  respond  much  more  readily  to  the  action  of  vertical 
and  lateral  pressure  than  the  higher  Portage  beds,  and  is  hence  far 
more  insidiously  cracked  and  jointed'  than  is  the  case  with  the 
latter,  and  it  may  be  very  seriously  doubted  whether  the  utmost 
precaution  in  guarding  against  these  existing  but  unseen  lines  of 
weakness  would,  in  the  case  of  severe  vertical  strain,  be  a  guar- 
anty of  safety.  In  the  matter  of  stability  of  the  natural  founda- 
tion, there  can  be  no  question  of  the  vast  superiority  of  the  site 
at  Portage.  • 

Cleavage  and  Joints  in  the  Portage  Sandstones. —  As  these  beds 
lie  in  a  nearly  horizontal  position  with  a  slight  southerly  dip,  show- 
ing only  here  and  there  gentle  undulations  of  approximately  N-S 
axes,  no  question  need  arise  as  to  their  continuity  along  definite  and 
well  known  E-W  lines.  The  rocks  have,  however,  in  common  with 
all  similar  sedimentary  deposits,  been  naturally  fractured  or 
cleft.  Such  partings  in  the  rocks  are  due  to  two  causes;  the 
first,  and  of  far  the  more  ancient  date,  is  the  original  mode  of  hori- 
zontal deposition  of  the  sediment,  which  has  determined  the  lines 
of  lamination  or  the  evident  horizontal  bedding  of  sandstones  and 
shales;  the  second,  the  pressure,  both  vertical  and  lateral,  to  which 
these  sediments  have  <been  subjected  since  their  deposition.  The 
vertical  pressure  has  intensified  the  disposition  to  horizontal  cleav- 
age, and  has  even  made  sandstone  beds  schistose,  while  the  lateral 
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pressure  has  produced  the  vertical  joints  and  seams  which  alone 
require  further  consideration  here. 

In  beds  of  argillaceous  rock  maintaining  a  uniform  grain,  as  for 
example,  the  bituminous  beds  of  the  Genesee  slate^  these  linee  of 
jointing  are  so  perfectly  develQped  that  they  may  be  traced  con- 
tinuously through  the  entirethickness  of  an  exposure.  Under  such 
oircumstanees,  too,  they  are  numerically  abundant^  occurring  at  in- 
tervals of  a  fraction  of  an  inch  to  a  few  feet.  A  series  of  joints 
having  a  given  direction  wa£^  produced  by  a  given  pressure  at  right 
angles  thereto,  but  with  the  change  in  the  direction  of  the  pressure 
other  sets  of  joints  appear,  so  that  such  rock  bed  may  be  checked 
into  a  veritable  mosaic  and  this  character  continued  to  considerable 
depths.  It  is  to  Ite  clearly  understood  that,  though  in  fresh  ex- 
posures or  drill  cones,  neither  vertical  or  horizontal  x>arting8  may 
be  apparent,  and  the  rock  seems  to  be  firm  and  continuous,  yet  the 
planes  of  parting  have  been  defined  by  the  pressure  and  exx>osure 
alone  is  required  to  develop  them. 

When  one  is  confident  that  a  rock  formation  of  this  kind  itself 
rests  upon  a  more  substantial  foundation,  then  only  should  it  be 
assumed  as  the  substratum  of  a  heavy  vertical  strain. 

The  highly  heterogeneous  character  of  the  Portage  formation, 
with  its  alternating  beds  of  shale  and  sandstone,  has  rendered  it 
less  responsive  to  such  pressures.  Everywhere  may  be  seen  evi- 
dences of  vertical  joints,  but  they  are  not  only  far  less  numerous 
than  in  the  Grenesee  slate  below,  but  the  vast  majority  of  them 
rarely  pass  from  the  particular  bed  of  sandstone  or  shale  in  which 
they  occur.  Differences  in  the  elasticity  of  the  beds  often  give  to 
each  bed  a  set  of  joint  planes  peculiarly  its- own.  Frequently  the 
stronger  joints  do  transect  successive  beds,  but  my  observations 
of  such  instances  lead  me  to  the  conviction  that  such  joints  are 
not  of  great  vertical  extent.  Nor  are  these  joints  to  be  regarded 
as  lines  of  weakness  in  such  a  region  as  this  and  with  such  geologic 
conditions  as  here  prevail.  There  are  here  neither  anticlinal 
folds  nor  underlying  limestone  beds,  either  of  which  might  be  a 
source  of  caverns  permitting  displacement  along  the  joint  planes. 

Excavations  for  the  foundation  of  the  proposed  dam,  carried  into 


State  Engineer  and  Surveyor.  737 

the  rock  at  the  base  and  sides  far  enough  to  be  within  the  weather 
line  will,  in  case  the  freshly  exposed  rack  is  carefully  sealed  from 
further  exposure,  probably  be  a  sufficient  precaution  against  dis- 
placements from  this  source. 

THE  GEOLOGIC  COMPOSITION  OF  THE  HILLS  BOUND- 
ING THE  VALLEY  AND  MAKING  THE  LATERAL  AND 
TERMINAL  IMPOUNDING  WALLS  OF  THE  RESERVOIR. 

The  basal  rock  foundation  of  the  Genesee  valley  from  Portage- 
ville  southward  to  Caneadea  is  not  materially  different  from  the 
strata  already  discussed  as  presented  in  the  exposures  about  the 
dam  eite.  The  Portage  sandstones  are  continued  to  the  south  to 
the  vicinity  of  Wiscoy  and  Rossburg,  where  they  are  overlaid  by 
^arenaceous  beds  with  large  amounts  of  shale.  The  formation 
from  there  southward  for  a  thickness  of  about  300  feet  reassuming 
the  aspect  of  the  lower  beds-of  the  Portage  group.  This  departure 
in  lithologic  character,  emphasized  by  evidence  derived  from  the 
study  of  the  organic  remains  which  they  contain,  has  rendered  it 
advisable  to  give  these  higher  bed«a  distinctive  term,  the  Wiscoy 
beds,  from  their  fine  exposure  along  the  banks  of  the  Wiscoy  creek. 
About  two  miles  south  of  Fillmore  there  appear  in  the  bed  of  the 
river  at  Long  Beard^s  Riffs,  strata  which  carry  distinctive  fossils 
of  the  Chemung  group,  a  formation  largely  of  sandstones  and 
sandy  shales,  which  is  contained  from  this  point  southward  to  the 
Pennsylvania  line. 

The  present  topography  of  the  river  valley  and  its  confines  is  by 
no  means  exclusively  excavated  in  these  rock  strata. 

Superficial  accumulations  of  sand,  gravel  and  clay,  forming  hills, 
knolls  and  terraces  are  everywhere  in  evidence,  and  almost  wholly 
bury  from  sight  the  underlying  rock  strata,  leaving  us  but  the 
faintest  conception  of  the  original  roek  topography  of  the  country. 
These  superficial  deposits  are  by  no  means  haphazard  in  their  dis- 
tribution. In  a  general  sense,  the  lower  deposits  are  found  to  be 
laminated  clays,  rising  often  in  beautifully  defined  terraces  skirt- 
ing the  hills  on  either  side,  and  in  some  striking  instances  project- 
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iDg  outward  in  narrow  tongaes  from  the  bills  toward  the  present 
channel.  The  coarser  deposits,  sand  and  gravel,  usually  lie  at  a 
higher  level. 

A  moment's  reflection  will  suffice  to  show  that,  as  clay  can  be 
deposited  only  in  quiescent  waters,  thi^  mantle  of  clay  originally 
extending  across  the  valley  from  hill  to  hill,  but  only  remnants 
of  which  are  now  left  to  us,  implies  a  large^  quiet  body  of  im- 
pounded water  —  in  other  words,  a  lake  of  very  considerable  ex- 
tent with  a  comparatively  small  outlet,  not  vastly  different  In  ex- 
tent to  that  which,  through  the  construction  at  the  Portage  gorge 
it  is  now  proposed  to  return.  In  his  geologic  report  on  the  Fourth 
District  of  New  York  (1843),  Professor  James  Hall  suggested  that 
the  drainage  of  this  water  may  have  been,  not  through  the  present 
gorge  at  Portageville,  but  to  the  eastward  through  a  burled  valley 
extending  in  an  almost  direct  line  from  Portageville  to  St.  Helena, 
and  thus  cutting  off  the  present  circuitous  bows  of  the  stream.  It 
has  also  been  suggested  that  the  drainage  was  at  one  time  to  the 
'  eastward  from  Portageville  to  Nunda  and  through  the  Canaseraga 
valley.  These  are  points  which  can  be  determined  only  after  the 
most  careful  analysis  of  the  changes  in  the  topography  of  the  re- 
gion and  close  observation  of  the  distribution  of  the  superficial 
deposits.  The  present  topography  must  be  looked  upon  as  the 
outcome  of  gradually  changing  sedimentary  and  erosive  forces. 

The  sand  deposits  of  generally  higher  elevation  than  the  clays 
imply  a  more  widely  extended  body  of  water.  As  they  cover  even 
the  tops  of  the  hills  in  many  places  they  represent  the  prevalence 
of  a  great  lake  or  very  broad  water-course  of  vaster  size  than  that 
which  deposited  the  underlying  clays,  and  with  a  strong  current 
which,  for  the  most  part,  carried  off  the  fine  silt  and  left  behind 
sand  and  gravel. 

It  is  not  germane  to  our  purpose  to  hear  enter  into  any  specula- 
tione  as  to  the  origin,  history  017  direction  of  drainage  of  these  suc- 
cessive bodies  of  water.*    The  present  Genesee  river  is  the  depan- 

*Iii  a  recent  paper  entitled  "Oenesee  Glacial  Lakes*'  (Bulletin.  Geological  Society  of 
America,  Vol.  7,  pp.  428-468,  April,  IL6M)  Profeeeor  H.  L.  F\airchild  ha«  discuaeed  tbe 
queetlona  in  detail  and  th«  reader  li  referred  thereto  aa  the  moet  recent  expression  on 
the  suhject.  *  \ 
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perated  descendant  of  these  ancient  lakes.  Strangely  enough,  but 
under  the  most  gradual  operation  of  natural  laws^  it  has  left  its 
old  drainage  way  and  little  by  little  worn  down  its  tortuous  course 
through  the  rock  bed®  below  PortageviHe.  The  Portage  gorge  is 
unquestionably  of  very  recent  geologic  age,  and  the  exclusive  val- 
ley of  the  present  river. 

The  character  of  the  northern  barrier  of  the  broad  valley  at 
PortageviHe  should  be  seriously  considered.  Before  the  topogra- 
phy attained  its  present  contour,  the  hill  of  sandstone  forming  the 
boundary  of  the  opening  of  the  gorge  entended  across  the  present 
channel  and  was  continuous  with  the  rock  wall  on  the  east.  The 
(•astern  end  of  this  ancient  rock  hill  is  no  longer  exposed  but  is 
buried  under  a  mass  of  clay,  sand  and  other  alluvium.  Its  north- 
vvu  exposure  seems  to  be  fully  faced  with  rock,  but  on  the  side 
fronting  south  or  toward  the  proposed  reservoir  and  forming  its 
termdnal  natural  wall,  the  looser  deposits  rise  in  places  to  the  full 
height  of  the  hill. 

Borings  into  the  southern  face  of  this  hill,  sufficient  in  number, 
should  determine  with  precision  the  distribution  of  this  clay  and 
^and.  It  seems  probable  to  me,  from  the  observations  made,  that 
the  sand  deposits  will  be  found  to  lie,  to  a  very  large  degree,  above 
the  reach  of  the  impounded  water,  and  if  this  is  shown  by  experi- 
mental borings  to  be  the  case  no  danger  is  to  be  apprehended  from 
the  clays  beneath. 

THE   RELATION   OP   THE   TOPOGRAPHY   TO   THE   PRO- 
POSED ELEVATION  OF  THE  WATERrLINE. 

I  have  considered  this  point  with  especial  reference  to  the  pos- 
sibility of  leakage  of  the  impounded  water  through  minor  water- 
courses now  draining  into  the  valley,  or  of  the  tapping  of  the 
water  by  similar  watercourses  passing  down  the  other  sides  of  the 
watersheds.  As  the  water  of  the  proposed  reservoir  is  not  to 
stand  at  any  place  higher  than  100  feet  and  will  rapidly  decrease 
in  depth  to  the  southward  and  as  the  contributory  streams  are 
few,  and'  these  of  very  rapid  hillside  slopes,  it  seems  that  no  dan- 
ger can  lurk  in  this  possibility,  which  could  not  in  any  event  be 
readily  corrected  by  simple  engineering  operations. 
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THE  RATE  OF  EROSION  OF  THE  ROCK  IN  THE  GORGE  AT 

AND  BELOW  THE  DAM  SITE. 

To  estimate  even  rudely  the  degree  to  which  any  waitercourse 
erodes  its  bed  is  a  problem  of  extreme  difficulty  under  ordinary 
conditions.  If  in  a  given  ease,  there  be  a  series  of  historic  records 
representing  considerable  lapses  of  time,  and  which  serve  to  indi- 
cate changes  in  form  and  contour  of  objects  exposed  to  the  erosive 
force,  such  as  the  shape  and  position  of  ox-bows  and  the  form  of 
cascade  escarpments,  these  serve  to  simplify  the  problem,  by  ren- 
dering the  approximation  more  justifiable. 

Calculations  of  this  nature  involving  the  gieneral  erosive  and 
transporting  power  have  been  made  on  some  notable  large  water- 
courses, such  as  the  Mississippi,  the  Ganges,  the  Rhone,  etc.,  but 
these  have  been  based  largely  on  the  consideration  of  the  cubic 
discharge  of  the  stream  and  its  sedimental'  contents.  BYom  such 
data  an  approximate  rate  of  erosion  for  an  entire  catchment  and 
drainage  basin  has  been  deduced;  seldom,  however,  have  satisfac- 
tory results  been  obtained  with  reference  to  the  current  erosive 
action  at  any  given  point  in  a  stream,  and  never  without  the  aid  of 
historic  documents.  The  power  and  rate  of  erosion  have  nowhere 
been  more  carefully  studied  than  at  the  Niagara  Falls;  the  descrip- 
tive and  pictorial  record  of  whose  variations  extends  backward 
through  a  period  of  200  years.  Similarly  with  the  Falls  of  St. 
Anthony,  upon  which  important  calculations  have  been  based. 

In  considering  the  rate  of,  erosion  through  the  gorge  of  the 
Genesee  river  below  Portageville,  and  at  the  three  cas- 
cades, our  records  are  limited  to  a  map  of  the  Gene- 
see river  by  Professor  E.  N.  Horsford,  published  in  the 
annual  report  of  the  Geologist  of  the  Fourth  district  of  New  York 
in  1837,  and  to  certain  measurements  made  by  Professor  James 
HaJl  at  the  Lower  Falls  and  given  with  illusitration  in  his  final 
report  on  the  Fourth  Geological  District  (1843),  fifty-three  years 
ago.  In  order  to  compare  the  observations  m'ade  at  that  time  witli 
those  I  have  recently  made,  the  remarks  made  by  Professor  Hall 
are  here  introduced,  accompanied  by  some  of  the  original  cuts  used 
with  that  description  (p.  369)  :*    "  The  sketch  at  the  head  of  the 

*  Theae  wood  cata  arc  inserted  with  ihe  peimiaaion  ol  the  State  Grologiat. 
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chapter  represents  the  lower  falls  of  the  Genesee  at  Portage.  The 
bed  of  the  sitream  is  bounded  on  either  side  by  cliffs  300  feet  high. 
Upon  the  left  hand  is  a  table  of  rock  which  was  formerly  the  river 
bed;  and  upon  the  right  is  a  small  conical  island  of  rock,  between 
which  and  the  table  on  the  other  side,  the  stream  now  flows. 
Within  the  memory  of  the  oldest  observers,  the  river  flowed  almost 
wholly  over  this  table  rock,  and  the  isolated  ma<ss  wa«  joined  with 
the  right  bank  of  the  river.  *  The  following  diagram  will  enable 
the  reader  fully  to  comprehend  its  present  and  former  condition: 


A,  B,  represeuts  the  width  of  iho  chasm  at  the  top. 

a,  a.  The  platrorm  or  hed  of  the  stream,  over  which  the  water  was  originally  precipitated 
ninety-six  feet  to  the  leyel  of  the  river  below  the  falls.  The  platform,  a,  a,  was  formerly  cod- 
tinnoos  to  a'. 

5.    The  narrow  channel  of  recent  excavation. 

d,  d,  and  0.    A  recent  gOTf^e,  separating  the  small  lalnud  from  the  main  bai^k. 

"  This  table  or  platform  is  composed  of  a  firm  sandstone  less 
than  two  feet  thick,  resting  on  softer  strata  beneath.  A  slight  de- 
pression had  been  worn  between  a'  and  a.  This  depression  in- 
creased in  depth  by  the  wearing  action  of  the  water  and  the  effects 
of  freezing,  so  that,  long  since,  the  great  body  of  water  has  flowed 
through  this  recent  channel.  During  freshets  and  at  the  breaking 
up  of  the  ice  in  the  spring,  the  narrow  channel  on  the  right  is  filled^ 
and  it  then  flows  over  the  table  above  to  the  depth  of  a  few  inches. 

*Id  a  foot-note  on  a  subsequent  page  the  author  indlcatea  that  bla  authority  for  this 
stat«nent  It  the  recollectlOD«  of  Colonel  Johnson  of  Horaiby  Lodg«,  who  explored  thU 
region  in  1808.  and  of  Colonel  Willlan»,  an  early  settlor. 
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"  The  following  ground  plan  of  the  river  at  this  place  will  illii 
Trate  its  condition  at  the  period  before  the  projecting  masB  of  roi- 
was  worn  through: 


a,  a.    The  table,  orplotrarm.  wblch  orli!lniill;r  eitended  acrou  (he  wbole  wldU]  of  the  river's 
bs<l. 
d.  d.    Analavilfd  pntJealuRmuji  or  ruck,  atandlng  In  the  direct  coiirea  of  the  camnC. 

"  The  flret  operation  by  which  this  change  was  effected  seems  to 
have  been  a  deflection  of  the  current  to  the  right  Bide,  caused  by  a 
bend  in  the,  river  above.  This  force  diminished  towards  the  edge- 
of  the  fall,  and  the  projecting  portion  of  the  cliff,  dd,  was  thus  pro- 
tected for  a  long  time  until  the  chaEuel  on  the  right  aide,  becoming 
deepened,  drew  off  nearly  all  the  water  in  that  direction,  where  it 
waa  gradually  worn  throngli.  When  first  known  the  Isolated  ma^s 
was  joined  to  the  main  cliff;  and  when  subsequently  a  passage  was 
formed  at  c,  the  upper  part  still  remained  connected  with  it.  This 
arch  was  afterwards  broken  down  by  the  action  of  freezing  water 
and  its  own  weight,  leaving  it  in  its  present  condition. 

"The  principal  modem  effect  illustrated  in  this  example,  is  the 
formation  of  the  narrow  channel  on  the  eastern  side  of  the  river 
bed,  which  now  extends  back  from  the  fall  about  one-eighth  of  a 
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mile,  being  in  its  greater  depth  abont  80  feet  and  nearly  the  same 
in  width.  For  the  whole  of  this  distance  it  forms  a  violent  rapid, 
and  the  action  of  water  and  ice  is  constantly  tending  to  Increase 
its  dimensions.  Within  five  years,  the  period  of  my  own  observa- 
tion, it  has  been  deepened  in  some  places  five  or  six  feet,  and  its 
southern  termination  has  extended  several  rods.  Except  during 
freshets,  or  the  breaking  up  of  winter^  the  water  does  not  flow 
through  the  channel  c,  of  diagram  No.  175,  and  oon-sequently  the 
wearing  action  has  nearly  ceased  in  that  direction.  The  stream, 
however,  is  directed  against  the  little  island  seen  in  the  sketch  and 
will  eventually  remove  it,  making  for  itself  a  direct  channel  to 
the  gorge  below."  ' 

Fifty-three  years  have  elapsed  since  this  description  was  written ; 
fifty-three  spring  fioods  have  plunged  through  this  narrow  gorge, 
discharging  from  10,000  to  30,000  cubic  feet  of  water  per  second,  in- 
tensifying  its  erosive  power  with  masses  of  ice  and  loose  blocks  of 
sandstone  and  shale,  and  yet  to-day  there  is  no  feature  in  which 
this  place  has  been  modified  since  that  time,  so  far  as  the  above 
description  permits  a  comparison.  The  conical  island  stands  as 
then,  its  eastern  channel  apparently  no  broader  or  deeper,  and  its 
summit  still  capped  with  vegetation  of  no  few  years'  growth.  The 
river  in  approaching  the  falls  still  plunges  violently  along  the 
narrow  channel  or  flume  at  the  right  of  its  bed,  and  still  beats 
against  the  base  of  the  rock-turret;  but  a  half  century  of  this  action 
has  not  availed  to  change  in  any  perceptible  particular  the  ground 
plan  of  the  falls  as  given  by  Professor  Hall.  It  is  at  this  very 
point  that  the  erosive  and  transporting  power  of  the  stream  is 
greater  than  anywhere  else  in  the  entire  gorge,  on  account  of  the 
narrow  restriction  of  the  stream  within  the  flume,  its  direct  course 
for  a  considerable  distance  and  its  abrupt  deflection  just  above  the 
falls.  Bock  masses,  in  the  form  of  large  or  small  fragments  of 
single  strata  are  doubtless  moved  or  dislodged  with  each  freshet, 
but  we  can  not  find  evidence  that  the  entire  displacement  thus 
effected  in  50  years  has  materially  changed  the  aspect  of  the  water- 
course. The  great  rock  platform  lying  on  the  left  of  the  channel 
at  the  lower  falls  shows  no  evidence  of  diminution  of  width  or 
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height.  The  width  of  the  flome  on  its  right  accords  with  that 
given  by  Professor  Hall.  Its  height  above  the  base  of  the  falls, 
on  September  3, 1896,  with  the  river  moderately  high,  was  66  feet 
8  inches;  Hall  states  that  it  is  96  feet,  and  I  see  no  way  to  account 
for thiisddscrepancy  except  to  ascribe  the  latter  statement  to  a  typho- 
graphical  mistake.  The  platform  is  capped  by  the  identical  two 
foot  stratum  of  sandstone,  clean  swept  over  its  broad  surface,  that 
stood  there  when  the  foregoing  description  and  illustrations  were 
made;  its  distance  below  the  summit  of  the  rock  turret  is  the 
same  and  the  possibility  of  the  channel  of  the  stream  having  b^n 
filled  up  30  feet  since  that  time  is  very  remote. 

We  have  a  right  to  infer  from  the  conditions  presented  at  the 
Lower  Falls  that  even  the  spasmodic  violence  of  this  stream  is  not 
actually  producing  modifications  in  contour,  of  serious  moment, 
nor  causing,  in  any  sense,  a  threatening  retreat  up-stream  of  the 
positions  of  the  cataracts,  which  would  endanger  the  perpetuity 
of  such  a  masonry  construction  as  that  proposed. 

Though  we  can  not,  with  present  data^  establish  an  annual  rate 
of  erosion  here,  we  know  that  from  calculations  based  on  the  ero- 
sive work  of  other  more  important  water-courses  a  uniform  yearly 
retreat  of  one  foot  would  be  an  extreme  maximum;  extreme,  be- 
cause improbably  high,  considering  the  total  annual  erosive  force 
and  the  resistance  of  the  arenargillaceous  rocks.  One-half  foot 
per  year  would  doubtless  be  a  large  maximum  retreat,  while  one- 
quarter  foot  would,  in  my  judgment,  be  a  closer  approximation  to 
the  actual  average  of  maximum  retreat.  Yet  the  comparison  of 
the  maps  of  1837  and  1843  with  the  present  conditions,  does  not 
afford  evidence  of  a  retreat  of  the  lower  falls  for  11-12  feet,  the 
result  from  the  assumed  rate.  The  N.  Y.,  L.  E.  and  W.  railroad 
erected  its  high  bridge  across  the  gorge  a  very  short  distance  above 
the  upper  falls  in  1876.  A  year  or  two  thereafter  the  ledge  of  rock 
constituting  the  top  of  the  falls  on  the  east  bank  was  coated  with 
cement;  less,  as  I  am  informed,  from  realization  ofi  threatening 
danger  to  the  structure  due  to  the  erosion  of  the  rock,  than  as  a 
proper  precaution  against  possible  risk.    This  cement  cover  has 
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been  in  place  nearly  20  years^  and  one  may  observe  that  in  placect 
the  rock  beneath  it  and  at  its  edges  has  in  this  interval  been  worn 
away  two,  three  or  four  inches. 

The  distance  from  the  proposed  dam  site  to  the  Upper  Falls  is 
1,600  feet.  If,  with  the  improbable  maximum  rate  of  erosion  it 
would  take  1,600  years  for  these  falls  to  reach  the  dam  site,  with 
the  probable  maximum  this  period  becomes  anywhere  from  6^400 
to  20,000  years. 

SUMMARY. 

The  observations  made  in  the  foregoing  may  be  briefly  brought 
together : 

The  present  proposed  location  of  the  Genesee  dam  is  upon  and 
between  rock  strata  which  compose  an  altogether  dependable 
foundation.  It  lies  upon  a  series  of  sandstones,  and  sandy  i^ales 
of  several  hundred  feet  in  thickness,  and  containing  so  little  cal- 
careous matter  that  they  are  not  cavernous  nor  are  they  liable  to 
displacements  from  other  causes.  Leaving  out  of  consideration 
the  superiority  of  results  to  be  obtained  in  the  amount  of  water 
impounded  by  such  a  dam,  it  is  safely  said  that,  with  reference  to 
the  rock  foundation  alone,  the  site  at  Portage  is  far  superior  to 
those  which  have  been  previously  contemplated,  further  down  the 
river,  and  is  the  most  advantageous  position  for  such  a  structure 
that  this  river  affords  in  its  entire  length. 

The  natural  walls  of  the  reservoir  are,  in  the  main,  those  of  an 
ancient  lake  of  considerably  greater  extent.  They  are  not  alto- 
gether naked  rock  walls,  but  are  in  part  drift  and  alluvium-cov- 
ered rock  ridges,  or  terraces  of  tenacious  clay.  They  served  nature 
as  impounding  walls  for  countless  years;  doubtless  they  will  serve 
the  State  of  New  York  quite  as  efficiently. 

There  is  no  apparent  danger  to  the  integrity  of  the  reservoir 
from  leakage  through  its  natural  walls,  or  from  stream  tapping 
from  adjacent  watersheds. 

Notwithstanding  the  somewhat  violent  displacement  of  small 
rock  masses  through  the  Portage  gorge  at  times  of  freshet,  the 
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immense  discharge  of  water  and  considerable  detrition  of  the  rock 
beds  at  these  times,  we  find  that  these  apparent  effects  are  some- 
what illusory,  that  the  actual  annual  retreat  southward  of  any  of 
the  cataracts  is  exceedingly  slight  and  affords  no  possible  ground 
of  apprehension  for  the  stability  of  a  structure  so  remote  from  the 
scene  of  this  spasmodic,  if  intense,  action. 

Respectfully  lyours, 

JOHN  M.  CLARKE. 
Albany,  October  1, 1896. 


High  Masonry  Dams  in  Europe. 


As  stated  in  the  body  of  the  report,  the  storage  of  water  for  the 
use  of  the  enlarged  Erie  canal  and  for  power  purposes  is  now 
attracting  considerable  attention  in  ithis  State,  and,  while  we  have, 
in  the  high  dams  of  the  Groton  water- workfi,  a'S  fine  examples  as 
can  be  fonnd  anywhere,  still,  it  is  oonfiidered  that  a  brief  aocoant 
of  some  of  the  high  dams  of  Europe,  which  were  visited  by  the 
writer  in  the  fall  of  1894,  will  not  be  inopportune  at  this  time. 
The  following  account,  therefore,  of  the  high  masonry  dams  at 
Saint-Etienne,  Lake  Vyrnwy  and  Lake  Thurlmere,  is  offered  as  a 
very  slight  contribuition-  to  thei  general  stock  of  information  in 
regard  to  such  dams. 

THBEE  TYPES  OF  DAM  DESCRIBED. 

The  dams  herein  described  represent  llhree  different  types,  and, 
in  a  general  way,  embody,  with  one  exception,  the  methods  of  con- 
structioni  of  masonry  damsi  thus  far  suiccessflully  used  in  various 
parts  of  the  world.  Of  these  several  types  we  have  first,  the  Saint- 
Etienne  dam,  built  entirely  of  small  stones  such  as  one  or  two 
men  can  easily  handle.  According  to  the  French  engineers,  this 
type  of  dam  is  preferable,  because  of  greater  certainty  of  making 
absolutely  water-'tight  work  by  liberal  use  of  the  cement  mortar, 
although  it  appears  evident  that  the  stabiMty  must  depend  liargely 
upon  the  strength  of  the  mortar  as  well  as  its  adhesion  to  the 
stones.  There  can  be  very  little  certainty  of  thorough  bond  with 
such  small  stones.  The  second  type  Is  illustrated  by  the  Vymwy 
dam,  where  the  opposite  of  the  French  view  has  been  followed. 
The  dam  is  built  throughout  of  stone  as  large  as  could  be  handled 
by  powerful  machinery.  In  the  lower  portions  of  the  dam  about 
one-'third  of  the  stone  weighed  from  four  to  eight  gross  tons; 
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twenty-one  per  cemt.  weighed  from  two  to  foun  tons  and  only 
forty-six  per  cent,  were  under  two  tons  weight.  These  large  stones 
were  first  firmly  bedded  by  pounding,  and  smaller  stones  then  filled 
in  between  the  larger  ones,  with  the  interstices  finally  filled  with 
fine  concrete  rammed  home  with  blunt  swords.  The  third  type  of 
construction  is  that  used  at  the  Lake  Thurlmere  dam,  where  the 
heart  of  the  dam  is  of  concrete,  with  large  stones  bedded  therein, 
while  the  faces  are  of  blockwork,  as  shown  by  the  photographs. 

The  fourth  type  of  dam,  not  here  illustrated,  is  built  entirely  of 
concrete.  An  excellent  example  of  this  type  may  be  found  in  the 
San  Mateo  dam  of  the  San  Francisco  water-works,  in  this  country. 
Other  examples  of  this  type  may  be  mentioned,  but  as  this  particu- 
lar kind  of  dam  is  not  now  under  discussdon,  extended  reference  to 
concrete  diams  is  for  the  present  omitted. 

THE  DAM  OF  ROGHETAILL    E,  ON  THE  FUBBNS  RIVER. 

The  dam  near  Saint-Etienne,  across  the  Furens  river  at  the 
"  Gouflfre  d'Enfer,"  is  frequently  referred  to  as  the  Furens  dam,  as 
well  as  the  dam  of  Rochetaill^e,  from  the  name  of  an  ancient  vil- 
lage near  its  site. 

Saint-Etienne  is  a  manuflacturing  town  situated  in  the  Depart- 
ment of  the  Loire,  about  thirty -six  miles  fromi  Lyons,  and  with  a 
population  in  1895  of  150,000,  although  in  1832  the  population  was 
only  about  30,000.  It  is  the  chdef  seait  of  the  ribbon  trade  of 
France,  the  principal  manufacturing  establishments  of  the  city 
being  devoted  to  that  specialty.  The  country  thereabouts  is  moun- 
tainous and  the  Furens  river,  which  traverses  the  entire  city,  is 
ordiniarily  a.  small  stream,  but  when  swollen  with  rain  it  becomes 
a  mountain  torrent.  A  particularly  severe  flood  occurred  in  1849, 
which,  even  though  the  city  was  much  smaller  then  than  now,  was 
still  the  source  of  heavy  damage. 

According  to  the  computations  of  Mr.  Graeff,  who  was  at  that 
time  chief  engineer  of  the  Department  of  the  Loire,  the  flow  of  the 
Furens  river  at  the  great  flood  of  1849  was  at  least  131  cubic 
metres  per  seoond'  (4^625  cubic  feet  per  second),  and  an  overflow 
of  the  banks  begins  when  the  stream  rises  to  a  flow  of  93  cubic 
meters  per  second  (3,283  cubic  feet  per  second).    It  w^as  necessary. 
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then^  in)  order  to  prevent  the  floods,  that  a  stomge  be  made  of  such 
capacity  as  to  insure  holding  the  artream,  under  the  most  adyerse 
circumstaneee,  at  a  flow  somewhajt  less  than  93  cubic  meters  per 
second.  Several  severe  floods  having  ocourred'  within  a  period  of 
a  few  years,  a  project  authorizing  the  con-structdon  of  such  a  stor- 
age was  adopted  in  1858.  The  site  selected  for  the  regulating  dam 
was  a  narrow  rocky  gorge  on  the  Furen«  river,  known  as  the 
'*  Qouffre  d'Enfer,"  where  the  'bottom  width  i«  not  more  than  15 
metres  (49.7  feet).  See  Plate  XLVII,  for  view  of  this  gorge^  from 
below  the  dam. 

The  objects  to  be  attained  by  this  construction  were  three-fold : 

(1.)  The  protection  of  the  city  of  Saint-Etienne  from  the  floods 
to  which  it  was  periodically  exi)Osed. 

(2.)  To  furnish  a  water  supply  to  the  city  of  Saint-Etienne. 

(3.)  To  assist  the  low  water  flow  of  the  stream  for  the  beneflt  of 
the  large  number  of  manufacturing  establishments,  operated  by 
water  power,  which  are  located  along  the  Furen-s  river,  and  which 
from  their  number,  following  one  another  in  raipid  succession,  must 
constitute  an  imjwrt^nt  source  of  the  productive  wealth  of  the 
valley. 

The  distance  from  the  centre  of  the  city  to  the  dam  is  about  10 
kilometers  (6.26  miles)  and  the  manufacturing  establishments  are 
spread  over  nearly  the  whole  extent  to  not  far  below  the  dam. 

The  tributary  drainage  area  above  the  dam  is  about  2,500  hec- 
tares (9.5  square  miles),  and  the  mean  rainfall  about  one  meter  a 
year  (39.4  inches).  The  storage  effected  by  the  dam  is  1,600,000 
cubic  meters  (56,350,000  cubic  feet). 

It  is  clear  from  the  preceding  statistics  of  drainage  area  and 
storage  that  so  far  as  quantity  of  water  involved  is  concerned 
there  is  very  little  about  this  dam  of  interest  to  American  engi- 
neers, and,  if  there  were  not  other  considerations,  it  would  hardly 
be  worth  while  to  leave  the  beaten  line  of  travel  to  visit  it. 

The  real  interest,  however,  is  found  in  the  great  height  of  56 
meters  (183.7  feet)  of  the  Furens  dam,  as  well  as  the  fact  that  it 
was  the  first  dam  to  be  built  on  the  modern  economic  profile. 
These  two  points  make  it  well  worthy  of  study  by  any  one  inter- 
ested in  high  dams. 
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PUBLIC  PARK  AT  SAINT-ETIENNE, 

In  visiting  the  Furens  dam  the  surroundings  are  worthy  of  mo- 
mentary consideration  as  well  as  the  dam  itself.  The  drive  from 
Saint-Etienne  through  a  well  made  road  winding  along  the  side  of 
the  valley  with  the  picturesque  village  of  Rochetaillde  and  its 
ancient  chateau  perched  on  the  cliffs  to  the  left  is  a  fine  introduc- 
tion to  the  rugged  Gouffre  d'Enfer,  where  rock  needles  rise  far 
above  the  narrow  valley  across  which  the  dam  is  thrown.  The 
area  for  some  distance  down  the  valley  from  the  dam,  as  well  as 
the  sides  of  the  reservoir  have  been  appropriated  by  the  city  of 
Saint-Etienne  as  a  public  park  and  tastefully  laid  out  with  such 
winding  roads  and  paths  as  the  nature  of  the  ground  will  permit  of. 
Plates  XLVII  and  L,  show  the  front  of  the  dam,  with  the  stone 
steps  by  which  the  ascent  is  made  from  the  bottom  Vo  the  top 
appearing  on  the  left,  while  Plate  XLVIII,  taken  from  above  the 
dam,  shows  the  village  of  Rochetaill^e  in  the  distance.  The  people 
of  Saint-Etienne  are  exceedingly  proud  of  their  park  and  all  the 
roads,  paths,  and*  other  artificial  features  are  permanently 
constructed. 

As  already  noted,  and  as  may  be  easily  gathered  from  the  photo- 
graphic views,  the  gorge  to  be  closed  is  quite  narrow,  oniy  about 
100  meters  (328  feet)  wide  across  the  top  of  the  dam,  and  it  was, 
therefore,  decided  to  make  the  dam  curved  in  plan,  with  a  radius 
of  252.5  meters  (828.4  feet).  The  curved  form  is  well  shown  by 
Plates  L  and  LI.  Plate  LI,  also  shows  the  passageway  across  the 
top  of  the  dam  as  well  as  the  benching  of  the  masonry  near  the  top. 

The  Furens  dam  was  completed  in  1866.  Its  profile,  as  shown  by 
Fig.  1,  was  a  radical  departure  from  all  previous  existing  types. 
Inasmuch  as  the  author  has  referred  extensively  to  the  literature 
of  high  masonry  dams  in  another  paper,*  and  the  object  now  is 
chiefly  to  jot  down  personal  observations,  we  will  leave  this  part 
of  the  subject  with  the  single  remark  that  the  papers  of  Messrs. 
Graeff  a;id  Delocre,  the  designing  engineers  of  the  dam,  in  the 
Annates  des  Fonts  et  Chauss^es  for  September  and  October,  1866, 


•NotM  on  the  DMlgn  And  Conatructton  of  MaiNnmr  Dama.    By  Gko.  W.  Raft«r.    Trans- 
Actlon«  ot  the  AMociaUon  of  CivU  ESnglmeers  of  Coniell  University,  Vol.  Ill,  18K. 
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and  of  Mr.  Montgolfter,  the  constructing  engini'^i',  iw  the  same  pub- 
lication for  187s,  furnish  such  full  descriptiocs  of  every  detail  of 
the  design,  as  well  as  the  method  of  computation  adopted,  as  to 
render  further  reference  under  these  heads  unnecessary  in  this 
place,  where  the  space  can  be  better  used  in  discussing  points  not 
specifically  referred  to  in  other  publications. 

The  several  memoirs  lay  special  stress  on  the  care  used  in  con- 
struction and  the  author  was,  therefore,  considerably  interested  to 
observe  some  evidence  of  leakage  at  the  ends,  due  apparently  to 
lack  of  thorough  joining  of  the  masonry  to  the  original  rock.  The 
masonry  itself,  so  far  as  could  be  determined,  appeared  to  be  water 
tight,  although  there  was  some  moisture  on  the  down  stream  face 
which  could,  however,  be  explained  by  the  high  degree  of  humidity 
at  the  date  of  the  visit.  The  leakage  at  the  ends  was,  so  far  as 
discoverable,  mostly  high  up,  and  may  be  due  to  the  fact  that  above 
a  height  of  15  meters  (49  feet)  common  cement  was  used  instead  of 
the  superior  Vassey  which  was  liberally  applied  in  the  foundation. 
On  the  other  hand,  the  water  at  the  time  of  the  author's  visit  in 
December,  1894,  stood  at  about  the  elevation  shown  in  Plate  XLIX, 
from  which  it  was  inferred  that  the  leakage  may  be  considerably 
more  than  then  appeared,  when  the  reservoir  is  full. 

QUALITY  OF  THE  STONE  USED. 

According  to  the  memoirs,  and  as  appears  from  inspection,  the 
stone,  which  were  taken  from  the  excavations  for  the  foundation 
and  from  the  new  channel  of  the  river,  as  well  as  from  neighborin':^ 
quarries,  were  from  two  to  seven  cubic  feet  in  volume.  In  oid.  r 
tofacilitate  repairs  cut  stone  corbels  were  built  out  on  the  front  in 
regular  order,  as  shown  in  Pliate  XLVII.  The  quality  of  the  ma- 
sonry, so  far  as  it  can  be  seen  on  the  face,  is  well  shown  by  Plates 
XLIX  and  XU.  The  masonry  cost  15  francs  (|3.00  approximately) 
per  cubic  meter  (35.3  cubic  feet)  or  f2.30  per  cubic  yard. 

The  total  quantity  of  rubble  masonry  is  stated  at  45,000  cubic 
meters  (58,830  cubic  yards),  while  the  cost  of  impounding  the  wat'  r 
was  1.15  francs  per  cubic  meter  (|6,200  per  million  cubic  feet). 
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The  cost  of  the  completed  reservoir  is  given  at  1,590,000  franc? 
(1310,000),  of  which  sum  the  city  of  Saint-Etienne,  in  consideration 
of  receiving  its  water  supply  and  other  benefits,  paid  nearly  two- 
thirds,  the  balance  being  paid  by  the  Department  of  the  Loire. 

BARRAGE  DE  PAS  DU  RIOT. 

In  1 872-78  the  water  supply  of  the  growing  city  of  Saint-Etienne 
having  proved  inadequate,  another  dJam,  known  as  the  Barrage  do 
Pas  du  Riot,  was  constructed  on  the  Furens  river  about  one  and 
one-half  miles  above  the  dam  of  Rochetaill^e.  This  dam  is  34.5 
meters  high  (113.2  feet),  and  also  curved  in  plan.  Its  profile  was 
based  on  that  of  tho  dam  of  Rochetaill^e.  The  storage  afforded  is 
1,300,000  cubic  metres  (45,877,000  cubic  feet). 

The  path  leading  between  the  two  dams  passes  through  most 
interesting  scenery,  of  which  an  idea  may  be  gained  from  Plates 
XLVII  and  LII.  To  the  author  these  paths  and  roads  possessed 
an  additional  interest,  as  illustrating  how  thoroughly  the  progress- 
ive authorities  of  Saint-Etienne  had  utilized  these  great  works  of 
utility  as  public  pleasure  grounds  for  the  people. 

It  was  learned  that  on  Sundays  and  holidays  during  the  sum- 
mer, conveyance  from  the  city  to  the  park  and  return  was  placed 
at  a  very  low  rate,  so  that  even  a  working  girlin  the  great  ribbon 
factories  might,  if  she  wished,  enjoy  the  fresh  air  and  incompara- 
ble scenery  df  the  Furens  valley  and  the  Goiiffre  d'Enfer. 

ARRANGEMENTS  FOR  DISCHARGING  SURPLUS  WATERS. 

Perhaps  as  interesting  a  feature  of  this  work  as  any  is  the  mean  s 
employed  to  dispose  of  the  surplus  waters  of  the  Furens  river  in 
time  of  flood  flow  or  at  anytime  when  the  reservoir  is  completely  full 
and  the  flow  of  the  stream  must  of  necessity  be  passed  on  to  the 
valley  below.  This  is  accomplished  by  a  new  channel  along  ono 
side  of  the  reservoir,  as  shown  on  the  left  in  Plate  XLVII.  An 
overflow  from  the  reservoir  into  this  side  channel  is  also  seen  just 
over  the  left  end  of  the  dam  in  Plate  XLVII.  The  artificial  chan- 
nel extends  to  the  head  of  the  reservoir,  where  are  masonry  regu- 
lating works,  shown  by  Plate  LII,  which  permit  of  turning  the 
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flow  of  the  s-tream  either  into  the  reservoir  or  into  the  side  channel 
or  a  certain  proportion  into  each  at  the  same  time.  These  head 
works  are  substantially  constructed  of  masonry  and  extend  entirely 
across  the  valley,  as  shown  in  the  plate. 

In  addition  to  the  artificial  channel,  water  is  or  may  be  dis- 
charged from  the  reservoir  by  two  tunnels  at  diflferent  levels,  the 
gate  house  of  the  upper  one  being  shown  at  the  right  in  Plates 
XLVIIIandXLIX. 

Taking  into  account  the  marked  departure  in  its  profile  from 
previously  existing  types^  and  its  great  height,  as  well  as  the  thor- 
oughness with  which  not  only  the  works  of  utility,  but  those  for 
the  public  pleasure  have  been  carried  out,  we  must  consider  the 
"  grand  barrage  de  Rochetaill^e  "  as  one  of  the  great  works  of  this 
century,  creditable  alike  to  the  eminent  engineers  who  designed 
and  successfully  executed  it,  as  well  as  to  the  public  spirit  of  the 
city  of  Saint-Etienne^  whose  money  was  chiefly  expended. 

THE  VYRNWY  DAM  OF  THE  LIVERPOOL  WATER-WORKS. 

The  dam  of  the  Liverpool  water-works  at  Lake  Vyrnwy,  Wales, 
is  the  antithesis  of  that  on  the  Furens  river  at  Saint-Etienne  in 
nearly  eveiy  particular.  The  Vyrnwy  river  flowed  through  a  broad 
alluvial  valley,  which  could  only  be  barred  by  a  wall  with  deep 
foundation  and  of  considerable  length.  The  quality  of  the  build- 
ing stone  of  the  vicinity  was  such  as  to  permit  of  the  use  of  massive 
rubble,  while  at  the  Furens  dam  the  stone  came  naturally  to  hand  in 
small  blocks,  a  fact  which  undoubtedly  largely  determined  the 
character  of  the  masonry  at  that  place.  Again,  the  Vyrnwy  dam  is 
designed  with  reference  to  discharge  of  the  flood  flows  directly 
over  the  face  of  the  dam,  as  shown  in  Plate  LVI,  while  at  the  Fur- 
ens dam  the  flood  flows  are  discharged  through  the  artificial  chan- 
nel and  the  by-wash.  Plate  LIII  shows  the  site  of  the  Vyrnwy 
lake  in  its  natural  state,  Plate  LIV  the  valley  after  the  construc- 
tion of  the  dam  and  before  filling  with  water,  while  Plate  LV  is  a 
general  view  of  the  dam  and  artificial  lake  created  thereby. 

The  Vyrnwy  dam  was  completed  in  1891,  at  a  cost  of  £742,379 
(13,503,114).    This  sum-  includes,  however,  the  land  damages  as 

48 
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well  as  the  purchase  of  about  12,000  acres  of  the  tributary  water- 
shed. It  also  includes  the  cost  of  the  elegant  wagon  road  around 
the  lake,  to  be  referred  to  further  on,  but  does  not  include  the 
straining  tower.  The  ob'ject  of  its  construction  was  to  provide  an 
additional  water  supply  for  the  city  of  Liverpool,  which  is  distant 
something  like  68  miles. 

LOCATION. 

The  Vyrnwy  lake  is  situated  in  the  county  of  Montgomery  i:i 
North  Wales,  in  a  remote  and  unfrequented  part  of  the  Princi- 
pality. The  nearest  railway  station  is  Llanfyllin,  about  10  miles 
from  the  dam.  This  place  may  be  reached  by  way  of  Oswestry 
from  Shrewsbury  and  Birmingham  to  the  east,  and  from  Chester 
and  Liverpool  to  the  north. 

WATERSHED  STATISTICS. 

The  Vyrnwy  river  has  a  drainage  area  above  the  dam  of  18/M)0 
acres  (28.13  square  miles).  In  addition  the  Liverpool  Corporation 
have  authority,  under  the  Act  of  Parliament  authorizing  the  con- 
struction of  the  works,  to  divert  two  neighboring  streams,  with  an 
area  of  5,200  acres  (8.13  square  miles),  so  that  when  all  the  work.s 
contemplated  by  the  Act  of  Parliament  have  been  carried  out,  the 
total  tributary  watershed  will  be  23,200  acres  (3^.25  square  mile£>). 

RAINFALL. 

The  rainfall  varies  from  about  50  inches  per  year  to  119  inches, 
as  determined  from  the  extremes  of  several  rain  gages  which  have* 
been  kept  in  different  parts  of  the  Vyrnwy  valley  for  many  years. 

THE  REQUIREMENTS  OF  THE  RIVER  SEVERN  CONSERV- 
ANCY COMMISSIONERS. 

The  Conservancy  (Tommis^ioners  of  the  River  Severn  opposed  the 
Act  of  Parliament  authorizing  these  works,  on  the  ground  that 
the  low  water  flow  of  the  stream  would  be  decreased  to  the  injury 
of  the  navigation  and  fisheries  in  the  Severn,  and  in  order  to  meet 
their  objections,  the  Act  provides  that  compensation  water  shall 
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be  furnished  to  the  extent  of  10,000,000  Imperial  gallons  per  da\% 
although  the  low  water  flow  of  the  stream  was  only  about  2,000,000 
Imperial  gallons  per  day  previous  to  the  construction  of  the  Vyrn- 
wy  lake.  In  addition  to  this  daily  unintermittent  supply  of  10,- 
000,000  gallons,  the  Liverpool  Corporation  have  further  to  deliver 
1,200,000,000  Imperial  gallons  every  year  in  the  form  of  freshets 
of  40,000,000  gallons  each,  at  such  times  as  the  Severn  Conserv- 
ancy Commissioners  may  require.  This  condition  involved  rais- 
ing the  dam  five  feet  higher  than  originally  intended  and  added 
considerably  to  the  cost.  These  freshets  are  assumed  to  be  bene- 
ficial in  connection  with  the  breeding  of  fish  and  the  scouring  of 
the  Severn., 

The  additional  water  supply  for  the  city  of  Liverpool  was  plated 
at  40,000,000  Imperial  gallons  per  day. 

These  several  requirements  indicated  a  necessary  height  of  dam, 
in  order  to  obtain  the  required  storage  capacity,  of  84  feet  above 
the  river  bed;  or  a  height  of  144  feet  above  the  rock  foundation 
on  which  the  masonry  rests.  As  shown  by  the  illustrations,  a  road- 
way is  carried  across  the  top  of  the  dam  proper  on  arches,  the  para- 
pet of  which  is  161  feet  above  the  foundations. 

The  actual  storage  provided  by  this  massive  structure  is  13,125,- 
000,000  Imperial  gallons  (2,103,000,000  cubic  feet).  The  cost  per 
million  cubic  feet  stored  becomes,  then,  fl,708.56. 

The  area  of  the  lake  is  1,121  acres  and  its  length  4.75  miles. 

DISCHARGE  OF  SURPLUS  WATER  OVER  FACE  OF  DAM. 

A  special  feature  of  this  dam  which  distinguishes  it  from  nearly 
all  other  high  masonry  dams  thus  far  constructed,  is  the  spillway 
dii*ectly  over  the  front  face,  instead  of  by  an  independent  by-wash 
or  waste-weir  as  at  the  Furens  dam.  In  order  to  provide  for  the 
shock  of  the  falling  water  it  wasdeemed  necessary  to  materially 
modify  the  profile  from  the  theoretical  requirements  of  a  wall  to 
stand  the  pressure  of  the  given  head  of  water.  Figure  2  illustrates 
the  profile^actually  adopted  with  the  diagram  of  pressure  exhib- 

« 

ited  thereon;  while  Figure  3  compares  this  actual  profile  with  the 
theoretical. 
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QUALITY  OF  STONE. 

The  stone  used  in  the  consideration  is  a  hard,  slaty,  dark  gray 
stone  difficult  and  expensive  to  work  and  belonging  to  the  CSaradac 
group  of  the  Lower  Silurian.  It  was  obtained  from  a  quarry  about 
a  mile  and  a  quarter  to  the  north.  The  diffl^culty  of  working  this 
stone,  as  well  as  the  fact  of  its  quarrying  more  conveniently  in 
large  blocks,  has  undoubtedly  largely  determined  the  cyclopean 
character  of  the  masonry  of  this  dam.  A  good  idea  of  the  character 
of  the  masonry  may  be  gathered  from  Plate  L-VII,  which  also  illus- 
trates the  depth  to  which  the  foundations  were  carried  below  the 
bottom  of  the  valley,  as  well  as  into  the  hillsides  at  the  end.  Fig- 
ures 4,  5  and  6,  also  show  the  quality  of  the  masonry  above  water 
level  on  the  dam  stream  face.* 

DISCHARGE  TUNNELS. 

Figures  4  and  5  further  show  the  lower  ends  of  the  tunnels 
through  which  the  discharge  pii)es  are  laid.  These  tunnels  are  15 
feet  in  diameter  and  70  feet  in  length.  During  construction  they 
served  to  discharge  the  flow  of  the  stream,  but  are  now  stopped  at 
the  upper  end  by  a  thickness  of  18  feet  of  brickwork,  in  which  pipes 
controlled  by  valves  are  built.  As  shown  by  Fig.  16,  these  valves 
are  controlled  by  spindles  carried  up  to  valve  chambers  built  in 
the  iQterior  of  the  dam  above^  and  accessible  either  from  below  or 
by  passageways  and  by  spiral  stairways  built  in  the  interior  of  the 
dam  itself.  In  the  northeastern  tunnel  there  is  one  pipe  39  inches 
in  diameter,  and  the  southwestern  two  pipes,  one  of  30  inches 
diameter,  the  other  of  18  inches  in  diameter.  Figure  7  shows  the 
upstream  end  of  one  of  these  tunnels  as  it  appeared  during  con- 
struction and  before  insertion  of  discharge  pipes  and  brickwork. 

The  18-inch  pipe  is  utilized  to  discharge  the  daily  compensation 
water  of  10,000,000  gallons  to  the  river,  and  the  30-inch  for  the 
40,000^000  gallon  freshets  before  referred  to. 


*For  detail  of  the  conatructlon  of  t2i«  masonrr  see  Ur.  Deaco&'s  i>aper  on  Uie  Vyrnwr 
worka  for  the  Water  Supply  of  Llverpo<>I,  Proc.  Inat.  C.  B.  Vol.  CXXVI.  SessloiiA  1S96- 
96.  Part  VI,  pp.  26-137.  Hhe  remarks  aa  to  the  use  of  concrete  tyet'veen  the  large  stones 
both  In  the  paper  and  In  the  discussion  are  of  irreat  value. 
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To  the  Vight  of  the  centre  in  Figure  5  the  gage  house  is  Feen. 
The  18-inch  discharge  pipe  leads  into  this  l)1iilding  where  there  are 
placed  arrangements  for  verifying  the  quantity  flowing.  The 
freshet  flows  are  designed  to  be  measured  by  the  thin-edged  rec- 
tangular oriflces  in  metallic  plates  to  be  seen  in  front  of  the  tunnel 
in  Figures  4  and  6.* 

The  Severn  Commissioners  attach  so  much  importance  to  the 
compensation  water  that  they  employ  a  resident  inspector,  whose 
sole  duty  is  to  see  that  the  provisions  of  the  Act  of  Parliament  are 
faithfully  observed. 

GAGING  APPARATUS. 

In  addition  to  the  apparatus  for  measuring  accurately  the  daily 
compensation  water  and  the  freshet  flows,  the  Liverpool  CJorporation 
have  arranged  to  keep  an  accurate  record  of  the  entire  daily  out- 
flow of  the  lake.  In  order  to  catch  any  possible  leakage,  as  well 
as  the  overflow  in  times  of  high  water,  it  was  necessary  to  locate 
a  measuring  weir  belo.w  the  compensation  gages.  This  weir,  with 
its  gage  house  at  the  left,  is  shown  by  Plate  LVIII.  The  depth  on 
the  weir  is  here  recorded  by  automatic  arrangements,  thus  insuring 
a  continuous  and  accurate  record.  The  outflow  through  the  water- 
workH  conduit  is  measured  at  another  point. 

There  are  31  of  the  arched  openings  under  the  roadway  for  the 
discharge  of  surplus  flood  waters,  but  usually  only  the  19  openings 
between  the  fowers  are  allowed  to  act,  the  balancfe  being  partly 
closed  with  flashboards.  Figure  8  is  a  view  of  the  upper  side  of 
these  passageways,  showing  the  flashboards  in  place.  Referring  to 
Plate  LVI,  it  will  be  observed  that  at  the  time  of  making  that 
photograph  the  openings  to  the  side  of  the  towers  must  have  been 
closed.  In  Figure  6  we  have  a  view  of  the  gutter  at  the  end  of  the 
dam  designed  to  protect  the  bank  from  erosion  should  it  ever  be- 
come necessary  in  some  great  flood  to  use  the  side  openings  either  to 
partial  or  full  capacity. 

*3e6  remarki  oo  thlfl  part  of  the  design  by  Hr.  Deacon  in  the  diecusslon  before  the 
Imtltntlon  of  Oirll  BngiDeen.    Proc  Vol.  CXXVI,  Pt.  IV.  p.  4S. 
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ARCHITECTURAL  ADORNMENT  AND  ROADS  ABOUT 

RESERVOIR. 

Nothing  strikes  one  with  more  force  ahont  these  works  than  the 
large  sums  exx>ended  in  securing  architectural  effects  and  in  im- 
proving the  surroundings.  The  artistic  inlet  tower,  as  shown  by 
Plate  LXIX^  is  a  striking  illustration  of  this  remark.  The  road 
across  the  top  of  the  dam  illustrated  by  Figure  9,  and  the  new  road, 
nearly  12  miles  in  length,  completely  encircling  the  lake  are  in  the 
same  line.  This  road  illustrated  by  Plates  LX,  LXI,  LXII  and 
LXIII  is  from  20  to  30  feet  in  width  and  has  been  cut  in  the  side 
hill  at  an  average  of  about  30  feet  above  the  flow  line.  Plate  JiXIV 
illustrates  a  bridge  on  this  road  at  the  head  of  the  lake. 

Since  there  were  no  adequate  accommodations  for  transient  vis- 
itors in  this  out  of  the  way  region,  the  Liverpool  Corporation  have 
further  erected  a  comfortable  hotel,  in  a  commanding  position  near 
the  lake,  as  shown  in  the  upper  left  hand  portion  of  Figure  9.  The 
monument  erected  by  the  corporation  to  the  memory  of  employes 
killed  by  accident,  or  who  died  from*  natural  causes  during  the 
progress  of  the  work,  is  also  seen  a  little  to  the  left  of  the  upper 
center  of  Figure  9. 

REGULATIONS  FOR  FISHING. 

Previous  to  the  construction  of  this  great  storage  reservoir  the 
Vyrnwy  river  was  famous  fishing  ground,  and,  as  there  was  no 
reason  for  supposing  the  construction  of  the  dam  would  in  any  way 
injure  the  stream  in  this  particular,  the  corporation  established 
regulations  under  which  fishing  would  be  still  permitted  in  Lake 
Vyrnwy.  The  regulations  provide  (1)  that  all  fishing  shall  be  with 
artificial  fly  only,  no  minnows,  worms  or  other  lure  being  allowed; 
(2)  no  trout  taken  from  the  lake  to  be  retained  if  less  than  10  inches 
long;  (3)  trout  taken  from  the  tributary  streams  not  to  be  retained 
if  less  than  6  inches  long;  (4)  no  wading  in  the  lake;  (5)  no  fishing 
before  6  a.  m.  or  later  than  one-half  hour  after  sunset;  (6)  no 
Sunday  fishing;  (7)  no  attendant  to  fish. 

The  rules  also  provide  that  the  season  shall  commence  on  March 
26,  and  close  on  a  date  in  September  to  be  duly  announced,  except 
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that  for  coarse  fish  there  shall  be  no  close  time,  and  anglers  arc 
requested  to  kill  such  when  taken.  Fishing  tickets  must  be  pro- 
cured at  the  Lake  Vyrnwy  Hotel,  and  baskets  are  numbered  and 
weighed  at  the  hotel  on  the  conclusion  of  each  day's  fishing. 

It  is  by  the  enforcement  of  the  regulations  governing  the  admis- 
sion of  compensation  water  to  the  lower  river  and  by  these  rules 
relating  to  fishing  in  the  lake  and  its  tributaries,  that  all  the  par- 
ties in  interest  expect  to  maintain  and  improve  the  fishing  capa- 
bilities of  the  stream  from  year  to  year. 

The  engineer  of  the  Vyrnwy  dam  and  works  was  George  F. 
Deacon,  M.  Inst.  C.  E.,  at  that  time  chief  engineer  of  the  Liverpool 
Water-Works.* 

THE  LAKE  THURLMERE  DAM  OP  THE  MANOHESTER 

WATER-WORKS. 

At  Lake  Thurlmere,  in  the  famous  lake  region  of  Cumberland, 
we  have  the  new  dam  of  the  Manchester  Corporation  additional 
water  supply  works,  as  completed  in  1893.  The  nearest  railway 
station  is  Threlkeld,  although  the  most  convenient  place  from  which 
to  reach  the  lake  is  Keswick^  distant  about  five  miles.  The  lake 
in  its  natural  condition  is  about  two  and  three-quarters  miles  long 
and  varies  considerably  in  width.  The  present  area  is  330  acres, 
but  as  the  enabling  Act  of  Parliament  provides  that  the  lake  shall 
not  be  drawn  below  its  present  level,  it  is  intended  to  ultimately 
raise  it  50  feet,  when  the  area  will  become  793  acres. 

DRAINAGE  AREA  AND  RAINFALL. 

The  drainage  area  of  the  lake  proper  is  7,400  acres,  but  the  Man- 
chester Corporation  are  permitted  to  divert  an  adjacent  area  of 
3,600  acres,  thus  giving  a  final  total  of  11,000  acres  (17.19  square 
miles). 

The  rainfall  in  an  ordinary  year  varies  from  about  137  inches  on 
the  west  of  the  valley  of  the  lake,  to  about  100  inches  in  the  val- 


*For  «n  account  of  the  Lake  Vynmy  dam  with  plant,  lectlone.  etc..  lae  the  Engineer 
for  Jul7  16p  1892.  (Suppl«m<ent)  Aleo  aee  paper  on  the  Vymmy  Worke  for  the  Water 
Snp^  cl  liiTerpool.  By  Geo.  F.  Deecon,  In  the  Proc.  Intt.  C.  B.  VoL  OKXVI  (Seesloa 
1885-90  Fart  IV. 


760  Annual  Report  of  the 

ley;  while  in  dry  years  the  range  is  from  80  inches  to  60  inches  in 
the  same  places.  The  hills  are  so  steep  and  the  rock  so  near  or  ac- 
tually on  the  surface,  that  the  evaporation  and  absorption  are  ex- 
ceedingly small,  and  the  water  is  accordingly  delivered  into  the 
lake  in  a  state  of  great  natural  purity.  These  circumstances  also 
occasion  enormous  floods.  Rainfalls  of  from  four  to  five  inches  in 
a  day  are  not  uncommon,  and  as  this  nearly  all  runs  off  as  soon 
as  fallen  the  whole  country  has  at  times  the  appearance  of  being 
flooded.  Every  gorge  and  gully  sends  down^  from  hundreds  of  feet 
above,  its  quantum  of  water.  Several  of  these  streams  may  be 
seen  in  the  background  of  Plates  LXX  and  LXVI,  which  are  gen- 
eral views  of  the  dam  from  two  different  positions. 

COMPENSATION  WATER  TO  THE  STREAM. 

As  at  Lake  Vymwy,  the  enabling  Act  provided  for  passing  a 
certain  amount  of  compensation  water  to  St.  John's  beck,  the 
stream  issuing  from  Lake  Thurlmere.  For  the  present  it  is  only 
contemplated  to  raise  the  lake  silrface  20  feet,  and  the  compensa- 
tion water  during  the  period  of  20  feet  raise  is  limited  to  4,126,125 
Imperial  gallons  per  day;  but  when  fully  raised  to  50  feet,  the  com- 
pensation water  must  be  delivered  at  rate  of  5,520,487  Imperial 
gallons  per  day.  The  supply  to  be  diverted  ultimately  for  the  use 
of  the  city  of  Manchester  has  been  placed  at  60,000,000  gallons  per 
day,  and  the  full  capacity  of  the  storage  for  50  feet  raise  is  com- 
puted at  8,135,000,000  gallons.  This  capacity  is  equal  to  a  rain- 
fall of  about  33  inches  over  the  drainage  area,  and  to  that  extent 
is  available  to  supplement  the  rainfall  of  dry  years. 

The  distance  to  Manchester  along  the  line  of  the  aqueduct  is 
about  96  miles. 

REASONS  FOR  CURVED  PLAN  AT  THE  THURLMERE  DAM. 

As  shown  by  Plates  LXV  and  LXVI,  the  dam  is  built  on  a  re- 
verse curve,  but  this  has  not  been  done  to  gain  additional  strength, 
as  might  be  supposed,  but  because  the  borings  revealed  the  exist- 
ence of  a  ledge  of  rock  on  the  line  selected,  by  following  which  a 
large  amount  of  work  has  been  saved. 
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DESCRIPTION  OF  THE  GAGE  BASIN. 

At  about  the  middle  of  the  dam,  at  the  point  where  the  valve 
house  for  the  compensation  water  is  situated,  as  shown  at  the  left 
of  the  center  in  Plate  LXV,  there  is  a  small  rocky  bill  through 
\vhich  a  tunnel  wias  driven  for  use  as  a  by-wash  during  construc- 
tion, and  through  which  an  18-inch  pipe  has  been  laid  to  the  gage 
basin  for  compensation  water^  as  shown  on  Plate  LXVII.  Figure 
10  is  a  closer  view  of  the  gage  basin,  showing  the  water  discharg- 
ing through  the  rectangular  weir  orifices  in  the  sides.  This  gage 
basin  is  also  provided  with  a  compartment  at  one  side,  of  known 
dimensions,  into  which,  by  manipulating  valves,  the  compensa- 
tion water  may  be  turned  and  the  rate  of  discharge  determined 
by  an  observation  0(f  the  time  required  to  fill  the  basin.  In  this 
way  the  non-technical  Conservancy  Commissioners  may  at  any  time 
satisfy  themselves  that  the  statutory  quantity  is  passing.  This 
chamber  is  shown  in  the  left  half  of  the  basin  on  Plate  LXVII. 

At  the  west  end  of  the  dam  an  overflow  swallow  has  been  formed 
with  its  crest,  as  shown  in  Plate  LXVIII,  at  the  flow  line  for  50 
feet  raise.  This  overflow  connects  with  a  tunnel  whereby  the 
water  is  delivered  to  an  old  waste  water-course,  by  which  it  flows 
to  St.  John's  beck  at  the  gage  basin.  There  is  also  a  heading 
connecting  with  the  lake  at  the  20  feet  level,  through  which  the 
surplus  water  was  discharging  at  the  time  of  the  author's  visit  in 
October,  1894.  The  down  stream  portal  of  this  discharge  tunnel 
is  shown  by  Figure  11.  Leading  from  the  mouth  of  the  discharge 
tunnel  is  the  wasteway  with  vertical  side  walls  and  paved  and 
concrete  bottom,  as  shown  in  Plate  LXIX. 

GENERAL  DIMENSIONS  OF  THE  THURLMERE  DAM. 

The  dam  is  857  feet  long^  with  a  section  as  shown  in  Figures  12 
and  15.  Its  top  is  6.2  feet  above  the  level  of  the  lake  when  fully 
raised,  and  the  top  width  over  all  18.5  feet.  The  excavations  were 
carried  deep  enough  to  insure  water-tight  work,  which  gives  a  maxi- 
mum height  above  the  foundation  at  one  place  of  104.5  feet.  Along 
the  inner  toe  a  trench  6  feet  wide  and  from  4  to  9  feet  deep  was  sunk 
below  the  main  foundation  and  filled  with  concrete. 


762  Annual  Report  op  the 

THE  QUALITY  OP  THE  STONE. 

We  have  seen  in  the  case  of  the  dam  at  Saint-Etienne  and  at  Lake 
Vyrnwy  how  the  exigencies  of  the  local  material  have  influenced  the 
method  of  construction  adopted.  The  Lake  Thurlmere  dam  is  no 
exception  to  the  others  in  this  particular.  The  local  stone,  a  bluish, 
slaty  rock,  is  easily  shattered  in  dressing,  and  from  its  fragile  char- 
acter somewhat  liable  to  break  if  exposed  to  direct  frost  action. 
It  was  therefore  decided  to  make  the  downstream  face  of  the  dam 
of  the  new  red  sandstone  from  Dumfrieshire,  and  the  inner  face, 
next  to  the  water,  of  a  still  harder  sandstone,  from  Longridge 
quarry,  near  Preston.  The  interior  of  the  dam  is  built  up  of  con- 
crete formed  of  the  local  stone.  The  concrete  was  laid  in  layere 
of  from  9  to  12  inches  thick,  and  large  single  stones  locally  called 
"  plums,"  put  in  as  close  as  would  conveniently  allow  of  working; 
the  concrete  between  them.  The  difference  between  the  use  of  tbt- 
concrete  here  and  at  the  Vyrnwy  dam  is  quite  distinct,  as  there 
the  local  stones  were  placed  as  close  as  possible,  and  fine  concrete 
rammed  into  the  interstices,  while  at  the  Thurlmere  dam  the  plum:* 
were  merely  irregularly  disposed  with  ample  space  between.  In 
the  one  case  we  have  a  stone  wall  in  which  the  stones  themselves 
form  a  bond  with  concrete  largely  used  in  the  interstices  instead 
of  mortar;  while  in  the  other  case  we  have  a  concrete  wall  with 
large  stones  added,  presumably,  to  give  additional  weight  and  mass. 

Figures  13  and  14  show  the  quality  of  the  masonry  on  the  down- 
stream" or  outer  face  of  the  dam,  which,  as  will  be  seen,  is  block- 
in-course;  while  Plate  LXX  shows  the  coursed,  harder  ashler  ma- 
sonry of  the  inner  face. 

WAGON  ROADS  ABOUT  LAKE  THURLMERE. 

Roads  have  been  constructed  about  Lake  Thurlmere  where  they 
were  wanting,  the  same  as  at  Lake  Vyrnwy,  and  add  greatly  to  th?- 
attractiveness  of  a  region  which  has  been  famous  for  its  scenery 
f  rom  time  immemorial. 

The  engineer  of  the  Thurlmere  dam  and  other  additional  water 
supply  works  was  George  H.  Hill,  M.  Inst.  0.  E.,  of  Manehester.* 

*Por  an  aooount  of  th«  Thurlmere  dam  In  diet&il^  wltSk  mMp**  pteai  and  •eotlooa.  tee 
Engineering,  Vol.  LII,  19dl,  pp.  436  and'  486.  Also  see  paper  on  tlie  Thurlnsere  Works  for 
the  Water  Supply  of  Mancbe»ler  in  Traos.  In»i.  C.  E.  Vol.  CXXVI  (Session  1895-96) 
Part  IV. 
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CONCLUSIONS. 

Perhaps  the  most  impressive  thing  about  all  these  great  foreign 
works  is  the  minute  care  exercised  to  insure  permanent  construc- 
tion in  every  particular.  Prom  this  point  of  view  we  have  still 
much  to  learn  from  the  foreign  engineers. 

The  disposition  to  spend  something  on  mere  decoration  In  "the 
three  works  here  briefly  described  is  also  encouraging  as  to  the 
possible  complete  union  of  the  utilitarian  and  the  aesthetic  at  some 
period  in  the  future. 

The  rational  use  of  the  local  material  in  the  best  manner  avail- 
able^ as  exemplified  in  the  construction  of  these  dams,  may  also 
serve  to  illustrate  the  importance  of  working  each  project  out  on 
its  merits  without  special  reference  to  what  has  been  done  else- 
where.* ^ 

GEO.  W.  RAFTER. 


^be  photosrapbio  illuitratloiw  to  tSie  faretgolng  report  haTe  been  derivod  as  follows: 
Plates  I  and  II,  from  pbotosrai^bs  by  Mr.  Charles  Streb  of  Rochester.  Plates  III  to  IX, 
inclusive  are  from  a  series  of  photcpgitiphs  ot  tbe  1866  flood  now  In-  the  possession  of  the 
Rocbester  Historical  Society.  Severail  of  the  necatives  were  made  by  Idbnroe,  a  former 
photographer  of  Rochester  but  w<heth«r  all  were  by  hLm  Is  unknown.  Plate  X,  By  Mr. 
Streb.  Plate  XI.  by  James  Lennon  of  Mount  Morris;  Plate  XII  by  S.  B.  Wright  of  Mount 
Morris;  Plate  XIII  by  the  Rochester  Photographic  Company;  Plates  XIV  to  XVII  by  Peter 
Hawdsley;  Plate  XXII  by  Mr.  Streb;  Plates  XXIII  and  XXIV  by  Mr,  Mawdsley;  Plates 
XXV  to  UI,  by  Dellotti,  a  photographer  of  Saint-E^^nne.  Prance;  Plates  Lini  to  liVIIl, 
by  Robinson  and  Thomipson,  photographers  of  Liverpool ;  Plate  liVIII  by  Mr.  Rafter; 
Plates  LIX  to  LXIV,  by  Robinson  and  Thompson;  Plates  LXV  to  LXX  by  Mr.  Rafter. 
Fig.  7  is  by  Robinson  and  Thompson,  and  the  balance  of  the  photographic  figures  by 
Mr.  Rafter.  i         j 
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Specification  Governing^  the  Construction  of  the  Masonry  Dam 

on  the  Genesee  River  at  Portage. 


General  Description. —  The  work  to  be  done  under  this  specifi- 
cation includes  the  clearing  and  grubbing  of  the  site  of  the 
Portage  dam,  the  excavating  of  the  foundation,  furnishing  of 
the  materials  and  the  construction  of  the  dam  in  accordance 
with  the  plans.  The  dam  is  to  be  erected  across  the  Genesee 
river  gorge  at  a  point  about  1,200  feet  southerly  from  the 
Erie  railway  viaduct,  at  the  brink  of  the  upper  Portage  fall. 
The  specific  location  may  be  determined  by  reference  to  the  plans. 
The  face  of  the  dam  is  to  be  built  of  sandstone  of  a  quality  satis- 
factory to  the  State  Engineer  and  Surveyor.  The  interior  of  the 
dam  will  be  made  either  of  rubble  stone  masonry  or  of  concrete,  as 
may  be  determined  by  the  State  Engineer  and  Surveyor.  The  dam 
will  have  four  discharge  tunnels,  each  14  feet  in  diameter  at  the 
smallest  section,  extending  entirely  through  it  for  the  purpose  of 
discharging  the  ordinary  flood  flows  of  the  stream  during  con- 
struction, and  also  for  the  purpose  of  affording  convenient  passages 
for  the  discharge  of  water  permanently  after  the  dam  is  completed. 
These  discharge  tunnels  are  to  be  built  in  pairs  at  each  side  of  the 
present  river  channel,  as  shown  on  plans.  In  order  to  compensate 
for  the  material  taken  out  of  the  cross-section  by  these  tunnels,  the 
dam  is  buttressed  over  the  discharge  tunnels,  as  shown  on  the  plans, 
with  buttresses  surmounted  by  ornamental  towers.  The  gate  house 
is  situated  on  the  back  side  of  the  dam,  midway  between  the  dis- 
charge tunnels.   At  each  side  of  the  river  the  natural  rock  is  to  be 
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excavated  and  two  spillways,  each  about  365  feet  in  length,  con- 
structed. The  water  discharged  over  these  spillways  is  to  be  con- 
ducted to  the  bed  of  the  river  below  the  dam  by  means  of  a  by-wash 
channel  excavated  in  the  rock  with  retaining  walls  next  to  the  dam, 
as  shown.  Retaining  walls  will  also  be  built  for  supporting  the 
wagon  road^  as  shown  on  the  plans. 

The  foundation  of  the  dam  will  be  made  on  the  solid  rock  in  the 
river  bed  and  carried  to  substantially  the  depth  shown  on  the  plans, 
or,  in  case  the  engineer  should  judge  either  a  greater  or  a  less  depth 
necessary,  in  that  case  carried  to  such  depth  as  the  engineer  may 
specifically  direct.  All  cracks,  seams  and  openings  will  be  closed 
with  Portland  cement  grout.  Also,  as  required,  holes  will  be  drilled 
in  the  foundation  and  Portland  cement  pumped  therem  under  pres- 
sure. In  any  case,  the  concrete  trench  just  within  the  inner  face  of 
the  dam  will  be  treated  in  this  manner. 

In  order  to  control  the  flow  of  the  river  during  the  excavating  of 
the  foundation  and  the  laying  of  the  foundation  masonry,  the  con- 
tractor will  be  required  to  construct  a  coffer-dam  turning  the  river 
to  one-side  of  the  channel,  while  the  other  side  is  in  process.  After 
the  masonry  of  about  one-half  the  distance  across  the  channel  has 
been  raised  to  a  short  distance  above  the  discharge  tunnel,  the 
coffer-dam  will  be  reversed  and  the  water  turned  through  the  dis- 
charge  tunnels  already  completed  at  one  side,  and  the  foundation 
at  the  opposite  side  then  constructed.  The  discharge  tunnels  will 
provide  for  the  ordinary  flow  and  moderate  floods,  but  in  heavy 
freshets,  such  as  the  fepi-ing  flood,  they  may  not  be  sufficient  to  dis- 
charge the  entire  flow;  the  work  must,  therefore,  be  carried  on  at 
all  times  with  reference  to  the  water  overtopping  it,  and  all  ma- 
chinery and  appliances  arranged  with  reference  to  as  little  injury 
therefrom  as  possible.  The  coffer-dam  will  be  paid  for  at  a  price 
for  the  material  actually  used  in  its  construction,  which  price  must 
include  all  cost  of  caring  for  the  flood  flows  of  the  river. 

The  upper  portion  of  the  dam  will  be  finished  with  ornamental 
courses  and  with  a  stone  railing,  as  shown  on  the  plans.  A  road- 
way will  also  be  constructed  across  the  top  of  the  dam  and  the 
same  supported  on  arches  over  the  by-wash  channels  leading  from 
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the  spillways  at  each  side.  The  surface  of  the  roadway  will  be 
maJie  of  asphalt  for  its  entire  length  over  the  dam  proper  as  well 
as  the  arch  bridges  at  the  ends. 

The  work,  not  only  during  its  progress,  but  as'finally  completed, 
must  conform  truly  to  \he  lines  and  levels  given  by  the  engineer, 
and  must  be  built  in  full  accordance  with  the  plans,  specifications 
and  directions  given  by  him  from  time  to  time,  subject  to  such 
modifications  and  conditions  as  he  may  deem  necessary  during  the 
prosecution  of  the  work.  In  no  case  will  any  work  which  may  be 
performed  or  any  materials  furnished  in  excess  of  the  requirements 
of  this  specification,  or  of  the  plans^  be  estimated  and  paid  for 
unless  such  excess  shall  have  been  ordered  by  the  engineer  as  herein 
specified. 

The  contractor  is  to  furnish  all  materials,  except  such  as  may  be 
obtained  from  the  excavation  and  all  tools,  implements,  machinery 
and  labor  necessary  or  convenient  for  doing  all  work  herein  pro- 
vided for  with  safety  to  life  and  property  in  accordance  with  this 
specification  and  within  the  contract  time.  On  its  completion  the 
work  must  be  in  complete  working  order  with  all  the  provisions 
and  instructions  of  this  specification  fully  complied  with.  The 
work  must  also  be  to  the  full  satisfaction  of  the  State  Engineer  and 
Surveyor,  the  Superintendent  of  Public  Works  and  the  Engineer 
in  Charge. 

The  right  is  reserved  under  this  specification  to  change  not  only 
the  location  of  the  dam  slightly,  but  to  rearrange  its  appurtenances 
at  any  time  before  or  during  the  progress  of  the  work,  or  to  any 
extent  which  the  said  engineer  may  deem  expedient.  Such 
changes  may  include  alteration  or  modifications  of  the  different 
items  of  work  contemplated  to  be  performed  under  this  specifica- 
tion. The  contractor  shall  not  have  or  make  any  claim  for  extra 
compensation  over  and  above  the  contract  price  in  consequence 
of  any  such  changes  of  location,  detail  or  quantities. 

Plans, —  The  construction  plans  as  on  file  in  the  ofiSce  of  the  State 
Engineer  and  Surveyor,  and  also  at  the  office  of  the  Superintendent 
of  Public  Works,  and  as  exhibited  at  the  time  of  letting,  and  num- 
bered A,  B,  C,  D,  E,  F,  etc.,  show,  in  a  general  manner,  the  type 
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of  the  structure  to  be  built  under  these  specifications,  as  well  as  the 
detail  so  far  as  necessary  for  present  purposes.  They  show  the 
location  of  the  work  and  its  general  character.  During  the  pro- 
gress of  the  work  such  further  working  plans  will  be  furnished 
from  time  to  time  by  the  engineer  as  he  may  deem  necessary  to 
exhibit  the  work  in  all  its  detail. 

Methods  and  Appliances, —  The  contractor  will  use  such  methods 
and  appliances  for  the  performance  of  all  the  operations  connected 
with  the  work  embraced  in  this  specification  as  will  secure  a  satis- 
factory quality  of  work  and  such  rate  of  progress  as  will,  in  the 
opinion  of  the  engineer,  insure  the  completion  of  the  work  within 
the  contract  time.    If  at  any  time,  before  the  commencement  or 
during  the  progress  of  the  work,  the  methods  a%^  appliances  pro- 
loosed  to  be  used  by  the  contractor  or  actually  in  use  shall  appear 
to  the  engineer  insufficient  or  inappropriate  for  securing  the  quality 
of  work  required  or  the  said  rate  of  progress,  he  may  order 
the  contractor  to  increase  their  eflflciency  or  to  improve  their  char- 
acter, or  both,  and  the  contractor  must  conform  to  such  order,  but 
a  failure  on  the  part  of  the  engineer  to  demand  such  increase  of 
eflSciency  or  improvement  of  methods  and  appliances  shall  not 
release  the  contractor  from  his  obligation  to  secure  the  quality  of 
work  and  the  rate  of  progress  established  in  these  specifications 
or  necessary  to  complete  the  work  within  the  contract  time. 
•  Test  Pits  and  Borings. —  Test  pits  and  borings  have  been  made 
and  the  general  indications  of  the  plans  as  to  the  quality  of  the 
excavation  to  be  performed  are  as  per  the  indScations  derived  there- 
from.   It  is  understood,  however,  that  the  contractor  must  take 
every  means  and  precaution  to  satisfy  himself  that  such  indications 
are  accurate,  and,  in  case  when  the  excavations  are  actually  opened 
up  it  turns  out  otherwise,  the  contractor  shall  have  no  claim  for 
extra  compensation  from  such  cause,  but  shall  accept  the  price, 
bid  for  the  materials  of  the  several  qualities  specified  as  full  com- 
pensation for  performing  the  work  whatever  it  may  turn  out  to  be. 

Right  of  Way. —  Arrangements  for  all  land  necessary  for  the 
location  of  dam  as  well  as  the  contractor's  operations,  including 
roads  across  the  farms  and  fields  from  public  highways,  will  be 
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made  by  the  State  authorities  and  without  expense  to  the  con- 
tractor, but  the  contractor  will  be  required  to  observe  strictly  all 
conditions  and  restrictions  that  may  be  incorporated  in  any  ease- 
ment affecting  this  work,  and  will  be  held  responsible  for  any  dam- 
age done  by  him  or  his  employes  to  any  adjoining  premises. 

Fences. —  In  order  to  fully  protect  life  and  property  the  con- 
tractor shall  erect  and  maintain  suitable  fences  at  his  own  expense 
along  all  roadways  and  around  the  grounds  occupied  by  him,  such 
fences  to  conform  in  every  particular  to  the  directions  of  the  en- 
gineer and  to  the  requirements  of  the  easements  as  aforesaid^  and 
to  be  removed  after  the  completion  of  the  work.  The  fences  around 
the  dam  site  proper  and  the  operations  connected  therewith  shall 
be  tight  board  fen(jps  at  least  eight  feet  in  height,  sunnounted  by 
barb  wire  or  spikes  to  prevent  scaling:  Suitable  gates  provided 
with  locks  and  attendants  shall  be  inserted  in  the  said  fences.  The 
contractor  will  not  be  allowed  to  admit  any  person  other  than  (em- 
ployes and  officials  within  the  inclosure  except  on  the  written  order 
of  the  engineer. 

Lines  and  Qrades. —  The  contractor  shall  furnish  all  labor,  tools, 
appliances,  stakes,  forms,  spikes,  timber  and  material  other  than 
engineering  assistance  and  instruments  that  may  be  required  to 
enable  the  engineer  to  give  the  necessary  lines,  grades  and  levels 
for  the  proper  construction  of  the  work.  All  such  lines  and  marks 
shall  be  carefully  preserved,  and  if  removed  through  the  negligence 
of  the  contractor  and  without  the  consent  of  the  engineer,  the  ex- 
pense of  replacing  them  may  be  charged  to  the  contractor. 

Measurements. —  The  contractor  shall  also  furnish  at  all  reason- 
able times  all  labor,  tools,  appliances  and  material  of  every  kind, 
except  engineering  assistance  and  instruments,  necessary  to  enable 
the  engineer  to  make  any  inspection  test  or  measurement  of  the 
work  performed.  He  shall  not  make  any  claim  for  necessary  delay 
of  the  work  while  either  lines,  grades  or  levels  are  being  given,  or 
such  inspections,  tests  and  measurements  are  being  made. 

Clearing  and  Grubbing. —  All  trees,  stumps,  brush,  logs,  boulders 
and  other  obstructions  shall  be  cleared  from  the  site  of  the  dam  as 
well  as  from  the  adjacent  area,  so  far  as  necessary,  for  the  prose- 
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cution  of  the  work.  The  extent  of  the  clearing  will  be  detennined 
by  the  engineer,  but  in  no  case  shall  it  extend  beyond  the  limits  of 
any  territory  controlled  by  the  State,  except  that  the  privilege  of 
doing  so  shall  be  first  obtained  by  the  contractor  at  his  own  expense 
from  the  proper  parties.  All  fencing  material  that  may  be  found  on 
the  ground  will  be  removed  and  deposited  as  the  engineer  may 
direct.  Fences  torn  down  or  injured  by  the  contractor  in  the  prose- 
cution of  the  work  will  be  relbuilt  or  made  good  at  his  expense  and 
according  to  the  directions  of  the  engineer. 

The  price  paid  for  clearing  and  grubbing  will  be  per  acre  for  the 
actual  area  cleared  and  grubbed. 

Bailing  and  Draining. —  The  contractor  will  perform  all  labor 
and  furnish  the  necessary  machinery  and  appliances  for  thoroughly 
bailing  and  draining  the  work,  including  the  removal  of  \ve,  snow 
and  water,  the  furnishing  of  the  necessary  materials  and  labor  for 
constructing  suitable  coffer-dams,  as  required  by  the  engineer,  and 
also  the  furnishing  and  oi>erating  of  the  necessary  pumping  ma- 
chinery and  appliances  for  thoroughly  draining  the  work  during 
construction. 

Coffer-dams  will  be  constructed  of  timber  and  puddle  to  the  sat- 
isfaction of  the  engineer. 

All  cost  of  bailing  and  draining  must  be  included  in  the  entire 
work  except  for  coffer-dams,  for  which  payment  will  be  made  by 
the  M  foot  board  measurement  for  timber  actually  used,  and  for 
puddle  actually  used  by  the  cubic  yard.  The  necessary  iron  work 
for  coffer-dams  will  be  paid  for  by  the  pound. 

The  contractor  must  also  furnish  any  other  labor  or  material 
necessary  to  fully  protect  the  work  from  injury  by  water.  He  will 
be  held" responsible  for  all  damage  that  may  be  caused  by  water 
whether  from  negligence  or  any  other  cause.  In  case  driftwood 
should  collect  at  the  heads  of  the  discharge  tunnels  the  same  shall 
be  removed  at  his  own  expense,  when  required  by  the  engineer. 
At  all  times  during  the  construction  of  the  dam  the  work  shall  be 
kept  in  such  condition  as  to  suffer  as  little  damage  as  possible  in 
case  of  extreme  floods  overtopping  it.  Any  damage  resulting  fromf 
sach  canse  will  be  immediately  repaired  by  the  contractor. 

49 
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Western  New  York  and  Pennsylvania  Railtomy, —  As  shown  on  the 
plans,  the  Western  New  York  and  Pennsylvania  railway  now 
passes  through  the  proposed  site  of  the  dam  on  the  east  side  of  the 
river.  It  is  expected  to  make,  as  soon  as  possible,  a  new  location 
of  the  railroad  on  the  west  side,  but  during  the  time  while  it  is 
operated  by  the  railroad  company  at  its  present  location  the  con- 
tractor must  make  all  necessary  provisions  for  protecting  passing 
trains  either  from  obstruction  by  blasting  rock  or  from  other 
causes.  The  necessary  arrangements  are  to  be  made  with  the  rail- 
way company  for  maintaining  flagmen  at  the  proper  distance  each 
side  of  the  work  at  the  contractor's  expense,  and  all  the  require- 
ments which  the  railway  companyi  may  make  for  the  protection 
of  trains  shall  be  faithfully  complied  with.  Failure  to  comply  with 
such  requirements  will  be  deemed  such  breach  of  contract  as  to 
give  the  Superintendent  of  Public  Works  the  right  to  vacate  the 
contract  if  he  so  elect. 

The  new  location  of  the  railway  at  the  west  side  of  the  river  will 
also  be  exposed  somewhat  to  interruption  by  reason  of  the  exigen- 
cies of  the  work.  After  the  beginning  of  the  regular  operation  of 
the  railway  on  that  side  the  contractor  will  make  the  same  arrange- 
ments as  are  specified  during  the  period  of  operation  on  the  east 
side,  with  the  same  penalty  as  to  vacation  of  contract  as  provided 
in  the  foregoing. 

All  arrangements  as  to  the  furnishing  of  the  necessary  sidings 
and  extra  appliances  on  the  part  of  fthe  railway  for  the  delivery 
of  material  will  be  made  by  the  contractor  with  the  railway  com- 
pany and  at  his  own  expense,  the  cost  of  all  such  to  be  included 
in  the  whole  work.' 

Stripping y  Earth  and  Loose  Rock  Excavation. —  Under  this  head 
will  be  included  all  excavation  of  earth  above  the  rook,  as  well 
as  the  excavation  of  the  old  Genesee  Valley  canal  bank  on  the  east 
side,  which  probably  consists  largely  of  loose  rock  as  cut  down 
from  the  adjacent  rock  cliffs  at  the  time  of  the  originai  construc- 
tion of  that  canal.  All  earth  and'  loose  rock  excavation  will  be 
measured  according  to  the  lines  and  slopes  established  from  time 
to  time  by  the  engineer.     The  plans  indicate  in  a  general  way 
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the  slope  of  the  ex<*avatioii,  but  they  may  be  modified  during  con- 
struction in  accordance  with  the  character  of  the  materials  encoun- 
tered, if,  in  the  opinion  of  the  engineer,  such  modification  is  neces- 
sary. When  so  modified  the  contractor  shall  conform  to  the  modi- 
fied lines  given  from  time  to  time  without  any  extra  compensation 
on  account  of  such  modification.  The  depth  at  which  the  earth 
slopes  are  to  be  abandoned  and  the  rock  slopes  are  to  be  begun  will 
depend  entirely  on  the  character  of  the  materials  encountered  and 
can  not  be  fixed  other  than'  approximately  in  advance.  Any  tim- 
bering for  the  support  of  excavations  which  may  be  necessary  must 
be  done  with  great  care  by  skillful  mechanics.  The  excavated  ma- 
terial m*ay  be  deposited  in  such  a  manner,  at  such  places  and  at 
such  distances  from  the  place  where  excavated  as  shall  be  directed 
or  approved  by  the  engineer.  Generally  speaking,  excavated  ma- 
terial, either  earth  or  rock,  when  not  needed  for  use  in  the  work, 
will  be  deposited  along  the  sides  of  the  river  bank  a  short  distance 
above  the  dam.  All  earth,  loose  rock,  hard  pan  or  other  excavated 
material,  including  boulders  not  exceeding  one  cubic  yard  each, 
shall  be  excavated  and  estimated  as  earth  and  loose  rock  excavation 
and  paid  for  at  the  stipulated  price  for  such  excavation. 

No  extra  haul  will  be  paid  for  material  excavated  and  deposited 
under  this  clause  of  the  specification. 

The  necessary  excavation  for  highways,  roads,  etc.,  shall  be  con 
sidered  as  included  under  this  head. 

All  earth  or  loose  rock  excavation  is  to  be  measured  in  place. 
No  allowance  will  be  made  for  wet  earth  or  loose  rock  excavation, 
but  all  such  work  shall  be  made  when  required,  as  though  it  were 
dry.  In  any  case  the  amount  of  wet  earth  and  loose  rock  excava- 
tion will  not  exceed  a  few  thousand  yards. 

Bock  Excavation. —  Rock  excavation  will  be  made  for  the  founda- 
tion of  the  dam  in  the  river  bed  and  at  the  sides  of  the  gorge,  and 
tipiso  for  the  spillway,  by -wash  channel,  gate  house  and  other  necee- 
eary  appurtenances  of  the  dam  to  such  depths  as  are  shown  on 
the  plans,  or  as  may  be  speciflally  indicated'  by  the  stakes  as  set 
out  by  the  engineer  during  construction.  Any  rock  excavation 
jDot  specifically  enumerated  in  this  place  and  which  the  engineer 
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may  order  will  also  be  performed.  The  term  rock  excavation  is 
intended  to  include  the  excavation  of  all  solid  rock  and  of  all 
boulders  of  more  than  one  cubic  yard  in  size.  All  rock  excavation 
will  be  measured  in  place  and  on  the  lines  determined  by  the  en- 
gineer. In  the  excavation  of  the  end  of  the  dam,  at  the  side  of 
the  gorge,  the  finished  work  will  be  shaped  roughly  in  steps  a^ 
shown  on  the  plans,  or  as  may  be  specifically  directed  by  the  en- 
gineer. 

In  order  to  prevent  shattering  the  fock  under  the  foundations 
and  in  the  cut-off  concrete  trenches,  or  at  any  other  places  which 
may  be  designated  by  the  engineer,  the  explodves  used  shall  be 
only  of  moderate  power,  properly  proportioned  in  strength  to  the 
work  to  be  done,  as  may  be  designated  by  the  engineer.  Black  pow- 
der may  be  ordered  to  be  used  by  him  in  special  cases.  All  rook 
surfaces  intended  for  masonry  foundation  must  be  freed  from  loose 
pieces  and  worked  down  to  the  firm  and  solid  rock,  and  prepared  as 
directed  by  the  engineer.  Especially  shall  the  foundations  be 
washed  clean  with  jets  of  water  under  such  pressure  as  the  en- 
gineer may  deem  necessary,  before  laying  any  masonry  thereon. 

All  material  removed  from  the  rock  excavation  and  not  required 
for  the  masonry,  shall  be  deposited  at  such  places  as  may  be  di- 
rected by  the  engineer.  The  price  bid  for  rock  excavation  must 
include  the  cost  of  supporting  and  maintaining  the  excavations, 
of  bailing  and  draining  and  of  disposing  of  the  excavating  materials 
at  such  places  as  the  engineer  may  direct,  the  furnishing  of  the 
explosives,  tools  and  appliances  of  every  sort  and  kind  and  all 
other  incidental  expenses. 

Chann^lirig. —  In  cutting  the  extreme  limit  of  the  rock  excavation 
in  the  river  bed,  in  order  to  prevent  the  shattering  of  the  rock 
outside  of  the  lines  of  the  work,  the  exterior  limit  shall  be  cut  with 
a  channeling  machine.  Such  work  shall  be  done  under  the  direo- 
tion  of  the  engineer  to  such  depths  as  he  may  indicate.  It  will  be 
paid  for  at  a  price  per  square  foot  for  surface  cut,  which  price 
must  include  the  furnishing  of  the  channeling  ma<chine,  power, 
labor  and  all  expenses  of  every  sort  and  kind  connected  with  the 
channeling  work.  > 
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Timber  and  PUmk  in  Platforms  and  for  Other  Temporary  Pur- 
poses.—  Timber  and  plank  as  ordinarily  used  for  platforms  and 
other  temporary  purposes  about  the  work  will  not  be  paid  for,  but 
must  be  considered  as  included  in  the  whole  work,  but  all  such  tim- 
ber and  plank  shall  be  of  a  quality  to  salely  carry  any  weight  to 
which  it  may  be  subjected,  and  if,  in  the  opinion  of  the  engineer,  it 
is  not  perfectly  safe,  it  shall  be  immediately  removed  and  timber 
and  plank  to  the  satisfaction  of  the  engineer  substituted.  Any 
timber  and  plank  which  may  be  specifically  ordered  to  be  left  in 
the  work  will  be  paid  for  at  the  same  price  as  for  timber  and  plank 
in  coffer-dam. 

Chrouting  in  Foundations, —  The  contractor  will  be  required  to  fur- 
nish extra  fine  ground  Portland  cement  for  the  purposes  of  grout- 
ing all  cracks  and  interstices  in  the  rock  of  the  foundation  as  re- 
quired by  the  engineer.  In  case  the  engineer  shall  consider  it 
necessary,  holes  shall  also  be  drilled  at  such  distances  apart  as  the 
engineer  may  direct,  and  thin  grout  forced  therein  under  pressure. 
In  order  to  prolong  the  time  of  the  setting  of  the  grout,  the  engineer 
may,  if  in  his  opinion  it  is  considered  desirable  so  to  do,  direct  the 
mixing  of  the  Portland  cement  with  fine  ground  -sand.  The  press- 
ure to  be  used  for  forcing  the  grout  into  the  drill  holes  shall  be 
from  700  to  800  pounds  per  square  inch.  The  contractor  must  fur- 
nish the  necessary  pumping  plant,  hose,  mixing  boxes  and  other 
appliaifces  for  doing  this  work.  The  price  for  the  drill  holes  will 
be  per  lineal  folot  of  hole  actually  drilled,  said  price  to  include  the 
furnishing  of  the  drills,  power,  labor,  etc.  The  price  per  barrel 
of  the  cement  must  include  the  furnishing  of  the  pumping  plant, 
mixing  boxes,  flexible  hose  and  other  appliances,  as  well  as  the 
labor  of  mortar  forcing  as  above  specified,  and  all  other  expenses 
connected  therewith. 

Machinery  and  Power, —  The  contractor  will  furnish  all  machin- 
ery and  the  power  required  to  drive  the  same,  of  whatever  kind 
or  nature  that  may  be  required  for  successfully  prosecuting  the 
work  at  the  rate  required  by  the  specfications  and  contract,  includ- 
ing fuel,  labor  and  all  expenditures  in  connection  with  the  power 
plant  of  every  sort  and  kind.    The  price  bid  for  performing  the 
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whole  work  must  include  the  furnishing  of  the  power  and  all 
appliances  whatever  they  may  be.  No  extra  compensation  over 
and  above  the  prices  bid  will  be  paid  on  account  of  any  power  or 
mechanical  appliances  furnished. 

Electric  Light  Plant — The  contractor  will  also  be  required  to 
furnlfih  an  electric  light  plant  for  working  at  night,  the  power 
for  driving  the  same  to  be  derived,  if  the  contractor  so  elect,  from 
the  Portage  falls  in  the  vicinity.  Tlie  contractor  must,  however, 
obtain  the  necessary  concession  for  the  use  of  power  for  this  pur- 
pose from  the  falls.  By  way  of  explaining  this  clause,  it  may  be 
stated  that  it  is  not  the  intention  of  the  specifications  to  permit  the 
laying  of  masonry  at  night,  but  only  to  provide  for  the  delivery 
of  material  upon  the  work  in  such  manner  that  the  laying  of  ma- 
sonry during  the  working  hours  of  the  day  may  be  materially  ex- 
pedited thereby.  As  regards  power  from  the  Portage  falls,  the 
contractor  may,  if  he  so  elect  and  can  obtain  the  necessary  conces^ 
sions,  take  all  of  his  power  therefrom,  the  arrangements  being 
made  satisfactory  to  the  engineer. 

Masonry, —  Masonry  will  be  classified  as  follows :  Oranite  ma- 
sonry; sandstone  rubble  face  masonry;  backing  masonry;  rubble 
retaining  wall;  rubble  spillway  wall;  rubble  arch  masonry;  gate 
house,  tower  and  railing  masonry;  brick  masonry;  concrete  ma- 
sonry. 

In  every  case  the  masonry  shall  be  laid  in  American  Portland 
cement  mortar,  preference  being  given  to  the  Portland  cements 
manufactured  in  the  State  of  New  York,  and  shall  be  built  of  the 
forms  and  dimensions  shown  on  the  plans  or  as  directed  by  the  en- 
gineer from  time  to  time.  All  instructions  of  the  engineer  in  re- 
gard to  bond  of  masonry  shall  be  faithfully  followed.  The  joints 
must  be  entirely  filled  with  mortar,  and  the  work  in  all  cases  well 
and  thoroughly  bonded.  Care  must  be  taken  that  no  water  shall 
interfere  with  the  proper  laying  of  the  masonry,  either  in  the 
foundation  or  in  any  other  part  of  the  work.  To  that  end  the  exca- 
vation must  be  kept  perfectly  dry  by  pumping  from  sumps  under 
direction  of  the  engineer.  In  case  springs  should  appear  at  any 
point  in  the  foundation,  such  means  must  be  taken  to  prevent  their 
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interfering  with  the  work  as  may  be  deemed  necessary  by  the  en- 
gineer. In  ease  it  is  necessary  to  insert  pipes  for  receiving  and 
leading  away  the  water  from  springs  all  snch  shall  be  done  by  the 
contractor,  and  the  cost  thereof  included  in  the  whole  work.  In 
any  ease  it  must  be  understood  that  under  no  circumstances  will 
masonry  be  allowed  to  be  laid  in  water. 

All  necessary  iron  work  as  called  for  by  the  plans  or  as  ordered 
by  the  engineer  shall  be  built  into  the  masonry  without  other  com- 
pensation than  the  price  bid  per  cubic  yard  of  masonry  and  per 
pound  for  the  ironwork. 

Masonry  will  not  be  built  in  freezing  weather  except  it  be  so 
directed  by  the  engineer.  In  any  case,  when  laying  masonry  in 
weather  liable  to  freezing,  all  newly  laid  masonry  must  be  covered 
and  protected  and  appliances  furnished  and  used  for  heating  the 
water  and  sand  used,  and  for  steaming  the  stone  in  a  manner  satis- 
factory to  the  engineer.  On  the  contrary,  during  the  summer  sea- 
son, all  newly  built  masonry  shall  be  kept  wet  by  sprinkling  with 
water  until  it  shall  become  suflSciently  hard,  to  prevent  undue  dry- 
ing and  cracking. 

Cement. —  The  cement  used  must  be  American  Portland  cement 
from  manufacturers  of  established  reputation,  of  a  quality  satis- 
factory to  the  State  Engineer  and  Surveyor,  who  may  establish 
standards  for  tests.  Or  in  case  the  State  Engineer  and  Surveyor 
shall  fail  to  establish  special  standards  applying  to  this  work  the 
following  general  provisions  will  apply:  No  cement  shall  be  used 
li  any  part  of  the  masonry  until  the  State  Engineer  and  Surveyor 
shall  have  examined,  tested  and  approved  the  same.  It  must  be 
delivered  in  tight  casks  or  boxes,  as  the  engineer  may  direct,  and 
thereafter  properly  protected  from  the  weather.  Special  direc- 
tions will  be  given  by  the  engineer  as  to  the  delivery  of  the  cement, 
and  every  facility  required  for  securing  samples  for  test  must  be 
afforded  by  the  contractor,  and  no  cement  used  except  there  be 
full  compliance  with  these  directions.  The  cement  will  be  sam- 
pled by  an  agent  of  the  State  Engineer  and  Surveyor's  department, 
the  said  samples  to  be  taken  immediately  upon  delivery  of  each 
lot  of  cement  at  the  site  of  the  work,  and  contractors  will  promptly 


776  Annual  Report  of  the 

notify  the  engineer  of  the  receipt  of  an  invoice  of  cement  in  order 
that  no  delay  may  be  had  in  the  sampling  thereof.  Ordinarily, 
cement  must  be  delivered,  at  the  site  of  the  dam  as  much  as  one 
month  before  it  is.  required  for  use.  If  on  test  it  shall  appear 
necessary  to  the  engineer,  all  such  cement  must  be  spread  out  and 
exposed  to  the  air,  under  close  shelter,  in  layers  not  more  than  six 
inches  thick,  for  at  least  two  weeks  before  being  used.  If  the  State 
EJngineer  and  Surveyor  shall  so  direct  the  samples  will  be  tested 
under  the  direction  of  the  engineer  immediately  on  the  work  from 
day  to  day.  Any  cement  failing  in  any  of  the  following  particulars 
will  be  rejected;  also  the  further  right  is  reserved  to  reject  any 
and  all  cements  the  qualities  of  which  are  not  well  known  to  the 
State  Engineer  and  Surveyor  through  prior  use  in  State  work  op 
elsewhere.  The  Portland  cement  must  be  of  such  degree  of  fine- 
ness that  95  per  cent,  will  pass  through  a  sieve  of  2,500  meshes  in 
the  square  inch,  and  90  per  cent,  through  a  sieve  of  10,000  meshes 
per  square  inch.  When  mixed  neat  and  exposed  one  day  in  air 
and  six  days  in  water  it  shall  withstand  a  tensile  strain  of  not 
less  than  400  pounds  to  the  square  inch,  and  when  mixed  in'the 
ratio  of  three  pounds  clean,  sharp  sand  to  one  pound  of  cement  and 
exposed  one  day  in  air  and  six  days  in  water  it  shall  withstand  a 
tensile  strain  of  not  less  than  125  pound's  per  square  inch. 
Briquettes  made  of  neat  cement  must  not  set  to  the  extent  of  sup- 
porting a  one-twelfth-inch  wire  with  a  quarter  of  a  pound  load  in  less 
than  fifteen  minutes.  The  briquettes  of  neat  cement  must  not  show 
checks  or  cracks  when  immersed  in  water  for  seven  days  after  mix- 
ing. The  cement  may  also  be  subjected  to  a  hot  test  when  deemed 
necessary  by  the  engineer. 

In  addition  to  the  foregoing  tests  the  engineer  may  apply  such 
further  tests  as  he  may  consider  desirable.  In  any  case  it  shall 
be  fully  understood  by  the  contractor  that  the  State  Engineer  and 
Surveyor  reserves  the  right  to  apply  or  to  have  applied  any  or 
all  tests  of  whatever  nature  may  seem  to  him  necessary  in  order 
to  prove  the  thorough  fitness  of  the  cement  offered  for  the  work  in 
hand.  Failure  on  the  part  of  the  cement  to  comply  with  either 
the  tests  already  enumerated,  or  with  such  other  additional  tests 
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as  the  State  Engineer  and  Surveyor  may  deem  necessary,  will  be 
considered  sufficient  ground  for  rejection.  Any  cement  rejected 
will  be  so  branded  by  the  engineer  or  the  inspector  acting  under 
his  direction,  apd  must  be  immediately  removed  from,  the  work 
to  such  locality  or  place  as  the  engineer  shall  specifically  direct. 
The  contractor  shall  at  all  times  keep  in  store  at  some  convenient 
point  in  the  vicinity  of  the  work  a  sufficient  quantity  of  cement  to 
allow  ample  time  for  each  and  all  of  the  foregoing  tests  to  be  made 
without  delay  to  the  work  of  construction. 

Cement  will  generally  be  used  in  the  form  of  mortar  with  a  mix- 
ture of  sand^  and  when  so  used  its  cost  will  be  included  in  the  cost 
of  the  various  kinds  of  masonry.  If,  however,  the  engineer  should 
order  any  quantity  of  cement  used  in  exceptionally  difficult  places 
for  grouting  seams  or  for  other  purposes  the  cement  so  used  shall 
be  furnished  by  the  contractor,  and  it  will  be  paid  for  at  a  price 
per  barrel  of  400  pounds  furnished  and  delivered  at  the  places 
where  it  is  to  be  used. 

Sand. —  The  sand  to  be  used  in  making  mortar  shall  be  clean, 
sharp  and  free  from  any  considerable  mixture  of  dust,  dirt,  earth, 
clay,  loam,  vegetable  mold  or  other  contaminating  material.  Any 
sand  containing  in  the  aggregate  more  than  from  5  to  8  per  cent, 
of  its  volume  of  such  impurities  will  be  either  rejected  or^  if  the 
engineer  so  elect,  he'may  require  that  it  be  freed  therefrom  by  wash- 
ing. For  masonry  either  of  stone  or  brick  the  sand  shall  be  of  such 
grain  that  at  least  75  per  cent,  of  its  volume  will  pass  througli  a 
sieve  of  400  meshes  to  the  square  inch  and  be  retained  upon  one 
of  1,600  meshes  per  square  inch.  In  case  the  sand  contains  peb- 
bles in  any  quantity  they  shall  be  removed  by  proper  screening, 
but  if  for  concrete  the  sand  need  not  be  screened  if  of  a  quality 
otherwise  satisfactory  to  the  engineer. 

Pointing, —  All  masonry  of  whatever  character  shall  be  carefully 
pointed  with  pointing  mortar  of  the  composition  specified.  To  ac- 
complish this  the  joints  shall  be  raked  out  to  the  full  depth  of  at 
least  two  inches,  washed  clean  and  pointed  with  pointing  mortar 
thoroughly  pounded  to  its  place.  In  the  gate  house  and  other  loca- 
tionswhere  it  is  important  to  make  absolutely  water  tightwork^  the 
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pointing  may,  if  so  required  by  the  engineer,  be  made  with  nearly 
dry,  neat  Portland  cement  rammed  to  place.  In  any  case  pointing 
shall  be  neatly  finished  to  a  line  on  the  face.  The  cost  of  all 
pointing,  including  the  furnishing  of  the  cement,  mortar^  labor  and 
tools  shall  be  included  in  the  several  prices  bid  for  masonry.  If 
the  engineer  should  at  any  time  become  satisfied  that  the  pointing 
of  any  portion  of  the  work  has  not  been  properly  made  he  may 
require  that  all  such  work  be  taken  out  and  the  pointing  made 
over  again. 

Mortar. —  All  mortar  shall  be  prepared  from  American  Portland 
^  cement  in  perfect  condition  and  from  clean  sand,  as  ^ecified  in  the 
foregoing,  thoroughly  mixed  together  dry,  in  the  following  pro- 
portions by  measure:  For  granite  masonry  and  for  rubble  sand- 
stone masonry  in  the  faces  of  the  dam^  two  parts  of  sand  to  one 
of  cement;  for  backing  masonry  in  the  interior  of  the  dam,  three 
parts  of  sand  to  one  of  cement;  for  spillway  wall  rubble  masonry, 
two  parts  of  sand  to  one  of  cement;  for  rubble  arch  masonry,  three 
parts  of  sand  to  one  of  cement;  for  gate  house,  tower  and  railing 
masonry,  three  parts  of  sand  to  one  of  cement;  for  brick  masonry, 
two  parts  of  sand  to  one  of  cement;  for  concrete  masonry,  three 
parts  of  sand  to  one  of  cement;  for  pointing,  one  and  one-half  parts 
of  sand  to  on^  of  cement. 

In  case  sand  of  an  inferior  quality  is  furnished,  the  engineer 
shall  have  the  right  to  reduce  the  proportion  of  such  sand  in 
the  proportion  of  the  mortar  to  such  a  degree  as  shall,  in  his  opin- 
ion^ compensate  for  the  deficiency  in  quality  of  sand,  such  reduction 
to  be  made  without  claim  for  extra  compensation  on  the  part  of 
the  contractor.  Generally  the  sand  and  cement  must  always  be 
mixed  dry  by  mechanical  mixers,  with  such  an  amount  of  water 
added  after  such  dry  mixing  as  shall  be  suflBcient  to  prodnce  the 
proper  consistency.  Inasmuch  as  the  water  to  be  used  for  mixing 
mortar  will  be  naturally  taken  from  the  Genesee  river,  and  that 
stream  is  at  times  exceedingly  roiley,  carrying  large  quantities  of 
silt  in  suspension,  the  contractor  must  provide  settling  tanks  or 
reservoirs  to  the  satisfaction  of  the  engineer  to  be  lised  whenever 
the  river  water  is  unfit  for  mixing  mortar  in  its  natural  condition. 
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Id  case  of  the  use  of  small  quantities  of  mortar  for  some  speoial 
purpose,  the  mixing  may  be  by  band  with  the  use  of  hoes  or  other 
mixing  tools.  The  mixing  of  the  miortar  will  be  under  the  personal 
supervision  of  an  inspector  specially  skilled  in  such  work,  and  his 
directions  and  requirements  must  all  be  faithfully  followed  by  the 
contractor  and  all  employes  in  mortar  mi^ng.  When  the  work 
of  laying  masonry  is  proceeding  mortar  shall  be  mixed  in  such 
quantities  as  necessary  to  keep  all  parts  of  the  work  under  way, 
but  in  case  any  surplus  is  mixed,  over  what  is  used  at  any  one  time, 
it  must  not  be  retempered  and  reused,  but  thrown  away. 

Oranite  Masonry. —  Granite  masonry  will  be  used  in  large  blocks 
at  the  lower  end  of  the  discharge  tunnels,  and  also  for  the  invert 
of  a  portion  of  the  discharge  tunnel,  as  shown  on  the  plans.  *  The 
large  blocks  at  the  mouth  of  the  said  discharge  tunnels  will  be 
dressed  to  one-half  inch  joints  for  at  least  six  inches  back  from  the 
face  and  squared  up  with  a  chisel  draft  an  inch  and  a  half  in 
width  around  the  exposed  edges  and  with  a  rock  face.  The  granite 
arch  masonry  will  be  cut  to  three -edghtbs  inch  joints,  with  bed 
joints  in  line  with  the  radius  of  the  circle  and  with  the 
length,  thickness  and  beds  required  by  the  plans.  The 
granite  arch  masonry  will  be  laid  in  Portland  cement  mortar 
of  the  specified  composition.  Centers  and  forms  shall  be  used 
for  the  arch  masonry  as  necessary  for  the  work  and  as  required 
by  the  engineer.  After  the  completion  of  the  arches  the  centers 
will  be  removed,  the  underside  cleaned  off,  and  the  joints  raked 
out  and  pointed  with  pointing  mortar.  The  cost  of  all  centering, 
as  well  as  the  cost  of  removal,  must  be  included  in  the  price  paid 
I)er  cubic  yard  for  granite  masonry.  No  centering  to  be  removed 
until  directed  by  the  engineer. 

The  granite  used  in  this  work  shall  be  procured  from  quarries 
in  the  State  of  New  York.  Granite  masonry  shall  also  be  used 
for  the  ringstones  at  the  ends  of  the  discharge  tunnels.  The  ring- 
stones  for  such  use  shall  not  be  of  less  thickness  than  12  inches 
on  the  intrados^  and  shall  be  dressed  to  three-eighths  inch  joints  for 
the  full  depth  of  the  arch.  Joints  must  be  made  on  truly  radial 
lines.  In  any  case^  the  ringstone  must  break  joints  with  the  brick- 
work or  granite  mastonry  of  the  invert  at  least  12  inches. 
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Sandstone  Rubble  Masonry. —  The  f  pontand  rear  faces  of  the  dam 
up  to  the  string  course  will  be  composed  of  sandstone  rubble  ma- 
sonry. This  class  of  masonry  must  be  of  large  stone  of  good  qual- 
ity,  preferably  from  quarries  in  the  State  of  New  York,  laid  closely 
by  hand  with  as  few  ^awls  as  practicable,  in  such  mann'^r  as  to 
present  a  smooth  and  true  surface.  The  work  will  be  measured 
in  accordance  with  the  dimensions  shown  on  the  drawings  or  which 
may  be  ordered  during  the  work.  All  stone  used  must  be  roughly 
rectangular,  with  any  irregular  projections  and  feather  edges  ham- 
mered off.  For  the  faces  of  the  dam  no  stone  will  be  accepted 
which  has  a  less  depth  than  2  feet  or  less  thickness  than  12  inches. 
The  lengths  may  range  from  3  feet  to  8  feet  or  more  if  the  con- 
tractor can  readily  procure  such  stone.  -  Generally  the  average 
size  of  stone  must  comply  with  the  following  dimensions:  Thick- 
ness, 20  inches;  depth,  3  feet;  length,  6  feet,  with  variations  there- 
from as  stated  in  the  preceding.  In  no  case  shall  the  depth  of  the 
stone  be  less  than  the  thickness.  The  sandstone  rubble  masonry 
must  be  bonded  with  frequent  headers  from  4  to  6  feet  in  length,  of 
such  frequency  and  other  dimensions  as  shall  be  provided  by  the 
engineer. 

All  stone  used  in  sandstone  rubble  masonry  must  be  thoroughly 
homogeneous,  of  unobjectionable  quality,  sound  and  durable,  free 
from  all  seams,  discolorations  and  other  defects,  and  generally 
of  such  quality  as  shall  be  approved  by  the  engineer.  If  obtained 
within  the  limits  of  the  State  of  New  York  the  stone  will  be  in- 
spected at  the  quarry  and  cut  there,  thus  ensuring  that  no  stone  are 
transported  to  the  dam  except  such  asi  are  satisfactory  for  the 
work  in  hand.  It  must  be'understood,  however,  that  the  inspection 
at  the  quarry  will  not  operate  to  bar  further  inspection  on  receipt 
of  the  stone  at  the  dam  site,  and  in  the  case  of  the  rejection  of  any 
stone  received  there,  it  shall  not  be  used  in  the  face  work,  but  may 
be  used  in  backing  or  retaining  walls,  as  permitted  by  the  engineer. 

All  beds  and  joints  of  sandstone  rubble  masonry  are  to  be  cut 
true  to  a  depth  of  at  least  four  inches  from  the  face,  with  not  more 
than  one-half  inch  joint,  the  balance  of  the  joints  and  beds  not  to 
exceed  two  inches  in  thickness  at  any  one  point.    All  joint  space 
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must  be  thoroughly  filled  with  mortar.  In  case  any  doubt  should 
arise  as  to  this  clause  haying  been  thoroughly  complied  with  in 
any  part  of  the  work,  the  engineer  may,  at  his  discretion,  require 
the  rebuilding  oif  the  work.  All  arrises  or  chisel  drafts  must  be 
cut  true,  well-defined  and  sharp. 

All  sandstone  rubble  masonry  will  be  built  generally  acc<MTdlng 
to  the  detailed  drawings  on  Plates  H  and  J;  it  will  be  assumed 
as  four  feet  in  thickness,  and  paid  for  as  though  the  whole  space 
of  the  first  four  feet  in  depth  of  the  faces  of  the  dam  were  built 
entirely  of  this  class  of  masonry.  Where  tails  of  headers  extend 
beyond  the  four  feet  line,  they  will  not  be  paid  for. 

The  face  bond  of  this  class  of  masonry  must  not  show  in  any 
case  less  than  12  inches  lap . 

The  price  bid  for  sandstone  rubble  masonry  must  cover  the  cost 
of  pointing,  of  cutting  chisel  drafts  at  all  corners  of  the  buttresses 
xind  at  other  places  where  corner  work  may  be  required,  and  of 
preparing  the  rock  faces;  but  if  any  6-cut  or  rough-pointed  work 
Is  ordered  on  this  class  of  masonry,  all  such  shall  be  paid  for  at 
the  special  price  paid  for  6-eut  and  rough-pointed  work. 

All  clauses  relating  to  bedding,  jointing,  chisel  drafts,  rock  fac- 
ing and  general  finish  of  the  masonry  which  are  here  specified  for 
sandstone  rubble  masonry,  shall  apply  as  well  to  granite  block 
masonry. 

In  addition  to  the  use  of  sandstone  rubble  masonry  in  the  face 
of  the  dam,  as  already  described,  and  of  the  dimensions  specified, 
sandstone  rubble  masonry  will  also  be  used  for  the  face  work  of  the 
gate  house  from  the  foundation  up  to  the  level  of  the  string  course; 
when  so  used  smaller  stone  will  answer  the  requirepaents,  and  the 
thickness  will  not  exceed  two  and  one-half  feet,  or  even  somewhat 
less,  if  so  directed  by  the  engineer.  All  clauses  as  to  bedding,  joint- 
ing, etc.,  will  apply  to  sandstone  rubble  masonry  in  gate  house  the 
same  as  to  that  class  of  masonry  In  face  of  dam.  In  any.  case, 
whether  in  face  of  dam  or  gate  house,  etc.,  each  block  of  sandstone 
rubble  masonry  must  be  thoroughly  settled  to  place  by  heavy 
pounding. 

Backing  Masonry. —  Backing  masonry  may  be  used  for  the  main 
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interior  portion  of  the  dam  back  of  the  facing  masonry,  and  also  for 
the  interior  of  the  gate  hoaee  walls,  and  in  such  other  places  as 
the  engineer  may  specially  direct.  It  shall  be  made  of  sounds  clean 
stone  of  suitable  size,  quality  and  shape  for  the  work  in  hand  and 
presenting  good  <beds  ifor  material  of  that  class.  (All  stone  for 
backing  masonry  may  be  taken  from  .the  excavation^  either  for 
the  foundations  of  the  dam  or  from  the  excavation  for  the  spillway 
and  by- washes  and  other  excavations  at  the  sides.  The  stone  to  be 
obtained  from  the  excavations  vary  fK)mewhat  in  quality  in  differ- 
ent layers  and  judgment  shall  be  exercised  in  selecting  stone  suita- 
ble for  the  work.  Any  of  the  natural  courses  or  portions  of  any 
natural  course  which,  in  the  judgment  of  the  engineer,  are  not 
suitable  for  backing  masonry,  shall  be  rejected,  and  when  exca- 
vated deposited  entirely  outsiid^  the  limits  of  the  work  at  such 
points  as  the  engineer  may  specifically  direct.  -Special  care  must 
be  taken  to  have  the  beds  and  joints  of  backing  masonry  full  of 
mortar  and  no  grouting  or  filling  of  joints  will  be  permitted  after 
stone  are  in  place.  Each  stone  shall  ^e  settled  to  its  place  by 
heavy  pounding.  The  work  must  be  thoroughly  bonded.  In  all  oases 
the  stone  must  be  sound  and  durable  and  free  from  any  disposition 
to  ishatter  when  soundly  struck  with  a  sledge.  They  must  be  in 
roughly  rectangular  forms  with  irregular  projections,  and  feather 
edges  hammered  off.  The  beds  must  be  well  made  for  material 
of  this  class,  and  presenting  such  even  surface  that  when  a  stone 
is  lowered  into  place  "on  the  level  surface  prepared  to  receive  it 
that  there  can  be  no  dou1)t  about  the  mortar  filling  all  spaces. 
Generally  speaking,  spawls  will  not  be  used,  but  each  stone  must 
be  allowed  to.  firmly  settle  into  place  in  its  own  proper  bed  of 
mortar.  All  vertical  joints  must  be  equally  filled  with  mortar. 
The  quality  of  the  T^eds  will  regulate  to  a  considerable  extent  the 
size  of  the  stones  used,  as  the  difficulty  of  forming  a  good  bed  joint 
increases  with  the  size  of  the  stone.  On  this  point  the  engineer 
reserves  the  right  to  exercise  discretion  during  the  progress  of  the 
work.  In  any  case,  stones  of  various  sizes  must  be  used  and  regu- 
lar coursing  avoided,  in  order  to  obtain  thorough  vertical  as  well 
as  horizontal  bondings  ! 
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The  contractor  will  bear  in  mind  that  the  whole  H>bjeot  of  the 
work,  both  as  regards  the  backing  and  also  the  sandstone,  rabble 
face  masonry  is  to  produ<*e  ab&K>Iutel7  water-tight  work.  To  this 
end  any  and  all  precantions  must  be  taken  in  order  to  secnre  snch 
final  result. 

In  case  when  the  excavation  is  opened  it  turns  out  that  blocks 
of  stone  to  be  used  in  backing  masonry  of  very  large  size  may  be 
readily  obtained,  the  contractor  may,  if  in  the  judgment  of  the 
engineer  and  the  character  of  the  stone  will  admit  of  it,  lay  su^h 
stone  on  beds  of  concrete  of  the  composition  hereinafter  specified 
instead  of  on  mortar.  In  case  such  construction  is  used  the  work 
may  be  frequently  —  as  the  exigencies  of  the  case  may  require  — 
leveled  up  with  layers  of  con<u*ete  from  two  to  six  inches  in  thick- 
ness, on  which,  after  thorough  ramming^  of  the  concrete,  the  spec- 
ially large  backing  stone  may  be  bedded  in  mortar  substantially 
in  the  manner  already  specified.  In  using  this  concrete  special 
care  shall  be  taken  to  mix  it  with  only  a  moderate  amount  of 
water,  which  must  be  brought  to  the  surface  by  thorough  ramming, 
so  that  all  spaces  and  joint«»  underneath  may  be  completely  filled. 
Where  concrete  is  used  in  this  manner  the  space  between  the 
stone  shall  not  be  less  than*  six  inches^  in  order  that  proper  ram- 
ming may  be  obtained.  All  such  spaces  shall  be  subsequently 
completely  filled  with  concrete  thoroughly  rammed.  In  order  to 
obtain  absolute  filling  of  all  spaces  under  the  stone,  stiff  mortar 
shall  be  spread  over  the  concrete  before  the  dropping  of  the  stone 
to  place  into  which  the  stone  shall  be  thoroughly  bedded  by  heavy 
pounding.  In  using  concrete  in  this  way  care  shall  be  taken  to  only 
spread  at  one  time  enough  concrete  to  bed  one  stone,  to  which  the 
work  may  be  jdined,  substantially  on  the  same  level  at  the  sides. 
The  ordinary  precautions  as  to  disturbance  before  setting  shall 
be  taken  in  all  such  work. 

No  extra  compensation  will  be  paid  to  the  contractor  for  the  use 
of  concrete  for  setting  large  stones,  as  specified  in  the  foregoing, 
but  the  cost  ofl  all  such  must  be  included  in  the  price  bid  for 
the  masonry  in  connection  with  which  the  concrete  is  so  used. 

Retaining  Wall  Masonry. —  A  considerable  quantity  of  retaining 
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wall  masonry  will  be  required  for  various  portions  of  the  work,  as 
shown  on  the  plans.  All  such  masonry  will  be  of  the  general  class 
of  uncoursed  rubble  masonry  with  the  facing  stone  of  sandstone 
of  the  same  quality  as  specified  for  the  faces  of  the  dam,  and  with 
the  backing  of  native  stone  to  be  obtained  from  the  excavation  as 
already  specified  for  backing  masonry.  All  stone  used  in  the  re- 
taining walls  shall  be  hard,  sounds  durable  and  of  good  size  and 
form,  free  from  dust,  dirt,  earth,  etc.  Cobble  stones  and  round 
boulders  shall  not  be  used  except  they  are  first  broken  into  well- 
shaped,  angular  pieces.  The  greater  x>ortion  of  the  stone  must 
have  at  least  one  and  one-half  feet  superficial  area,  but  in  no  case 
shall  any  stone  be  of  such  magnitude  as  to  extend  entirely  through 
the  wall,  except  when  specially  directed  by  the  engineer.  The 
sandstone  face  work  shall  be  of  large,  fair-shaped,  durable  quarry 
stone.  The  face  work  shall  average  at  least  one  foot  and  a  half 
in  thickness.  Each  stone,  whether  in  face  or  backing,  shall  be 
laid  upon  its  broadest  and  best  natural  or  quarry  bed,  with  a  thick 
layer  of  mortar  of  the  quality  specified  for  retaining  wall  masonry, 
into  which  it  shall  be  thoroughly  settled  by  pounding.  The  larger 
stone  must  be  laid  so  as  to  break  joints  with  each  other  both  lat- 
erally and  transversely,  thereby  securing  the  greatest  amount  of 
bond  and  strength.  All  spaces  or  interstices  occurring  between 
.stone  must  be  completely  filled  with  mortar,  after  which  stone 
chips,  fragments  or  spawls  may  be  thrust  therein  and  hammered  in 
place.  Care  shall  be  taken  to  avoid  the  formation  of  large  and 
thick  pockets  of  mortar  alone,  and  stone  of  the  proper  size  and 
shape,  well  bedded  in  mortar,  shall  be  fitted  into  all  spaces  or  inter- 
stices of  considerable  magnitude.  No  spawling  under  a  stone 
after  it  is  laid  will  be  allowed.  On  the  exposed  face  of  the  retain- 
ing wall  all  points  or  irregular  edges  projecting  more  than  one 
inch  beyond  the  face  of  each  stone  must  be  hammered  off  before 
laying,  in  order  to  leave  the  finished  surface  of  the  walls  fairly 
smooth  and  true. 

Proper  attention  must  be  given  to  bonding  and  constructing  the 
backing  of  the  retaining  walls  in  the  best  and  most  workmanlike 
manner.    After  the  retaining  walls  have  been  built,  all  joints  on 
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the  exposed  face  shall  be  properly  raked  oat  to  a  depth  of.  at  least 
one  and  one-half  inches,  and  then  neatly  pointed  and  trimmed  np 
with  pointing  mortar  of  the  specified  composition.  As  shown  on 
the  plan,  a  number  of  retaining  walls  are  required  for  facing  up 
the  natural  rock  at  places  where,  without  such  walls,  the  rock 
would  be  liable  in  the  course  of  time  to  slough  off.  The  back  of 
all  such  walls  must  be  cemented  and  grouted  fast  to  the  original 
rock  and  finished  at  the  top  in  such  manner  as  to  prevent  water 
running  down  behind  the  wall  between  the  masonry  and  the  origi- 
nal rock  surface.  Fine  concrete  may  be  used  for  this  purpose 
for  filling  all  irregularities  and  spaces  in  the  original  rock,  when 
required  by  the  engineer.  All  concrete  so  used  to  be  thoroughly 
tamped  to  place.  Retaining  walls  shall  also  be  constructed  with 
frequent  weep  holes  or  drains,  as  may  be  directed  by  the  engineer. 
Betaining  wall  masonry  will  be  paid  for  by  the  cubic  yard  for  the 
entire  wall,  no  distinction  being  made  in  such  walls  between  facing 
and  backing,  but  the  price  shall  include  the  construction  of  the 
entire  thickness  of  the  wall  in  accordance  with  the  plans  and  speci- 
fications. 

SpUMay  WaU  Masonry. —  Spillway  walls  will  be  constructed  as 
shown  on  the  plans.  The  down-stream  face  of  such  walls  to  be  com- 
posed mainly  of  large  blocks  set  in  steps  in  order  to  form  the  overfall. 
Inasmuch  as  this  stone  will  necessarily  receive  the  shock  of  falling 
water  and  ice,  it  must  be  specially  sound,  hard  and  compact  and  of 
the  most  durable  character.  All  the  stone  used  in  the  stepping 
of  the  spillway  must  be  specially  selected  and  free  from  faults  or 
•defects  of  every  sort  and  kind.  The  stepping  stone  will  be  of  the 
•dimensions  shown  on  the  plan,  and  laid  with  the  back  joints  not 
•exceeding  one  inch  in  thickness;  but  the  first  six  inches  back  from 
the  face  shall  be  worked  to  half  inch  joints,  the  same  as  for  the 
facing  stone,  of  the  dam.  The  stepping  stone  shall  vary  from 
four  to  seven  feet  in  length.  The  back  or  water  face  of  the  spill- 
way shall  be  of  the  same  quality  of  sandstone  masonry  as  already 
specified  for  the  face  of  the  dam.  The  backing  proper  of  the  spill- 
^^Jf  by  which  is  meant  the  interior  filling  between  the  water  face 
wall  and  the  stepping  stone,  will  be  of  fair  size  native  quarry  stone 
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from  th£  excavation,  of  the  general  quality  already  specified  for 
the  backing  of  the  dam  itself.  The  mortar  to  be  used  in  spillway 
wall  masonry  will  be  of  the  composition  specified  for  this  class  of 
masonry. 

Spillway  wall  masonry  will  be  paid  for  at  a  price  per  cubic  yard 
for  the  entire  wall,  said  price  including  the  stepping  stones,  the 
water  face  work,  as  well  as  the  ba<;king. 

Rubble  Arch  Masonry. —  The  arches  of  the  viaducts  at  each  end  of 
the  dam  over  the  by-wash  channels  shall  be  made  of  sandstone 
rubble  arch  masonry,  the  sandstone  to  be  of  the  same  general  qual- 
ity  as  previously  specified  for  other  parts  of  the  work.  The  rubble 
arch  masonry  shall  be  roughly  dressed^  to  such  size  and  shape  as 
the  engineer  may  direct.  The  sheeting  stone  shall  consist  of  se* 
lected  stone  of  the  full  depth  of  the  arch,  dressed  to  at  least  one- 
inch  joints  and  laid  with  a  good  bearing  throughout.  No  stone 
shall  be  less  than  eight  inches  in  thickness  on  the  entrados.  On 
the  exposed  fronts  at  the  ends  of  the  arches  the  ringstone  shall 
be  not  less  than  ten  inches  on  the  entrados  and  shall  be  dressed 
to  one-half  inch  joints  to  the  full  depth  of  the  arch.  The  joints  of 
the  ringstones  must  be  made  on  truly  radial  lines  and  breaking 
joint  with  the  sheeting  stones  at  least  one  foot.  The  face  walls 
of  the  viaduct  above  the  arches  shall  be  of  the  same  quality  as  the 
face  of  the  dam  proper,  as  shown  on  the  plans.  The  arches  shall 
be  properly  pointed  with  pointing  mortar  of  the  specified  compo- 
sition. 

Gate  House  Tower  and  Bailing  Masonry, —  The  gate  house,  towers 
and  railing  of  the  bridge  may  be  constructed  of  native  Portage 
stone,  to  be  taken  either  from  the  best  courses  from  the  excavation 
at  the  dam  site  or  from  the  Blue  Stone  Company's  quarry  at  Blue 
Stone,  about  three  miles  south  of  Portage,  as  may  be  decided  by 
the  engineer.  All  masonry  of  the  gate  house,  towers  and  bridge 
railing  shall  be  finished  with  either  rock  or  quarry  face,  rough- 
pointed  or  fine-hammered  (6-cut)  dressing^  as  may  be  directed  by 
the  engineer.  Bough-pointed  or  fine-hammered  dressing  will  be 
paid  for  at  a  price  per  square  foot  in  addition  to  the  price  bid 
for  masonry,  but  the  price  of  dressing,  including  the  outting  of 
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arrises  or  chisel  drafts  on  rock-  face  work,  must  be  included  in  the 
price  for  gate  house^  tower  and  railing  masonry. 

In  addition  to  the  use  of  native  Portage  stone  for  the  gate  house, 
tower  and  bridge  railing,  it  may  also  be  used,  if  so  directed  by  the 
engineer,  for  the  omaimental  string  courses  on  the  front  and  rear 
of  the  dam.  In  case  it  is  so  used,  the  price  bid.  for  facing  masonry 
will  be  considered  as  covering  the  cost  of  all  native  Portage  stone 
so  used.  The  dressing,  other  than  rock  or  quarry  face,  to  be  paid 
for  in  addition  to  the  price  for  facing  masonry  at  the  price  per 
square  foot  bid  for  rough-pointed  or  fine-hammered  (6-cut)  work. 

In  rock-face  work  the  arrises  or  chisel  drafts  of  the  stone  inclos- 
ing the  rock  face  must  be  pitched  to  trutf  lines,  with  bold  projec- 
tions of  from  three  to  five  inches  beyond  the  arrises*  The  angles 
of  all  walls  having  rock  faces  are  to  be  defined  by  the  chisel  draft, 
not  less  than  one  and  one-half  inches  wide  on  each  face. 

In  rough-pointed  work  the  stone  shall  at  all  points  be  full  to 
the  true  plane  of  the  f ace^  projecting  at  no  place  more  than  one- 
fourth  of  an  inch,  with  sharp  and  well^efined  arrises,  each  stone 
to  have  its  arrises  well  defined  by  a  chisel  draft,  all  of  which  must 
be  included  in  the  price  bid  per  square  foot  fk>r  rough-pointed 
dressing. 

In  fine-hammered  work  the  faces  of  the  stone  must  be  brought  to 
a  true  plane^  and  fine  dressed  with  a  hammer  having  six  blades  to 
the  inch.  • 

In  measuring  cut  stone  masonry,  in  case  the  stone  are  not  rec- 
tangular, the  dimensions  taken  of  each  stone  will  be  those  of  n 
rectangular  cubical  form,  which  will  just  include  the  neat  lines  of 
the  stone  measured. 

The  price  bid  for  all  masonry  is  to  include  the  cost  of  preparing 
all  holes,  recesses,  etc.,  necessary  for  handling  the  stone  by  cable 
and  derrick.  The  price  shall  also  cover  the  cutting  of  all  irregu- 
lar surfaces  and  curved  work  of  whatsoever  sort  or  kind. 

The  exposed  parts  of  cut  stones  are  generally  to  be  prepared  with 
rock  faces.  Inside  surfaces  and  copings  are  generally  to  be  rough 
pointed.  Gateways,  curves,  sills  and  other  surfaces  so  designated 
by  the  engineer  will  be  fine  hammered. 
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BHck  Masonry, —  Brick  masonrj  will  be  used  for  the  arch  rings 
of  the  discharge  tunnels,  except  as  herein  specified,  for  the  use  of 
granite  masonrj.  It  will  also  be  used  for  facing  work  in  the  gate 
house  and  for  the  passageways  through  the  dam,  to  such  extent 
-as  may  be  specially  directed  by  the  engineer. 

The  brick  to  be  used  in  the  work  shall  be  of  the  best  quality,  new, 
whole,  sound,  compact,  hard-burned  throughout,  free  from  all  in- 
juries, cracks  and  with  true  and  even  faces  and  edges.  They  shall 
be  culled  by  the  contractor  as  they  are  delivered  upon  the  work, 
and  any  broken  or  defective  brick  at  once  broken  up  for  use  in 
•concrete  or  else  removed  entirely  outside  the  limits  of  the  work. 
To  insure  their  good  quality  all  brick  furnished  by  the  contractor 
will  be  subject  to  inspection  and  ordinary  tests  as  to  crushing  and 
absorption,  and  if  found  of  improper  quality  will  be  condemned, 
the  special  character  of  all  the  tests  to  be  determined  by  the  State 
Engineer  and  Surveyor,  In  any  case,  they  must  show  an  ultimate 
crushing  strength  of  at  least  4,000  pounds  per  square  inch  when 
tested,  either  on  their  beds  or  on  their  sides. 

All  brick  shall  be  thoroughly  wet  just  before  laying;  the  mortar 
«hall  be  of  the  quality  specified  in  the  foregoing  for  brick  ma- 
sonry. For  arch  work  they  shall  be  laid  to* a  line  with  the  beds 
in  the  line  of  the  radii  of  the  curves  and  with  the  joints  not  ex- 
ceeding three-eighths  inch  in  any  of  the  back  rings.  The  entrado 
ring  to  be  laid  to  quarter-inch  joints.  Every  brick  shall  be  com- 
pletely bedded  in  mx)rtar  at  its  bottom,  side  and  end  at  one  opera- 
tion. In  no  case  shall  any  joint  be  made  by  working  mortar  into 
the  same  after  the  brick  has  been  laid,  nor  shall  any  portion  of  the 
brickwork  be  laid  dry  and  afterwards  grouted.  In  the  arches  ,of 
the  discharge  tunnel  the  brick  must  be  laid  with  the  English  bond, 
one  header  course  alternating  with  not  more  than  four  stretcher 
•courses. 

The  intersection  of  the  vertical  shafts  with  the  discharge  tunnel 
shall  be  neatly  groined  and  arched  in  the  most  workmanlike  man- 
ner, with  special  reference  to  the  proper  keying  of  the  tunnel  arches. 
Care  shall  be  taken  to  leave  all  exposed  surfaces  true  and  regular. 
The  interior  surfaces  of  the  tunnels  shall  be  rendered  smooth  by 
scraping  off  the  projecting  mortar  immediately  after  removing  the 
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centering,  and  skillfnl  mechanics  shall  be  employed  for  all  this 
work.  Brickwork  will  al«o  be  used  for  lacing  in  the  gate  house 
BO  far  as  may  be  directed  by  the  engineer.  All  such  work  will  be 
laid  with  the  English  bbnd,  the  dsame  as  specified  for  tunnel  ma- 
sonry. In  any  case  the  mortar  joints  in  the  facing  work  shall  not 
exceed  from  one-fourth  Inch  to  three-eighths  inch  in  thickness  in 
any  place.  Special  care  must  be  taken  to  secure  a  strong  bond  at 
all  angles  and  comers. 

Unfinished  brickwork  mustybe  thoroughly  racked  or  toothed  back 
as  directed,  and  when  new  work  is  joined  to  it  the  surfaces  of  the 
bricks  previously  laid  must  be  scraped  and  thoroughly  cleaned  by- 
scrubbing  with  a  stiff  brush,  and  be  well  moistened  before  fresh 
mortar  is  applied  thereto. 

Brick  masonry  will  be  laid  in  Portland  cement  mortar  of  the 
quality  specified  for  that  class  of  masonry. 

Concrete  Masonry. — »Concrete  masonry  will  be  used  for  the  cut- 
off trench  at  back  of  dam  and  under  the  spillway  wall,  as  shown  on 
plans.  It  will  also  be  used  for  leveling  foundations,  and  in  such 
further  places  as  the  engineer  may  direct.  Also,  in  case  the  State 
Engineer  and  Surveyor  shall  so  direct,  concrete  may  be  used  for  the 
backing  of  the  dam,  instead  of  backing  masonry,  as  already  speci- 
fied. In  any  case,  the  price  bid  should  be  with  reference  to  the 
possibility  of  its  use  extensively  for  such  work,  but  in  the  case  of 
its  use  in  the  backing,  for  bedding  large  rubble  stone,  as  already 
specified,  the  price  bid  for  backing  masonry  must  include  the  cost 
of  the  concrete.  The  intention  of  the  specification  is  to  only  pay 
the  separate  price  for  concrete  in  the  backing,  when  concrete  shall 
be  used  therein  exclusively,  taking  the  place  of  backing  masonry. 

Concrete  will  be  made  of  Portland  cement  mortar  of  the  quality 
specified  for  concrete  masonry,  and  of  aggregate  material  to  be 
obtained  from  the  excavation. 

Th^  aggregate  material  shall  consist  of  clean  fragments  of  hard 
and  durable  stone  or  brick  broken  to  such  size  as  will  pass  freely 
in  largest  dimension  through  a  two-inch  ring.  If  so  directed  by  the 
engineer,  a  certain  portion  of  the  concrete  shall  consist  of  clean 
gravel,  ranging  in  size  fromgravel  stone,  capable  of  passing  through 
said  two-inch  ring,  and  from  that  down  to  pebbles  not  smaller 
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than  one-fourth  inch  in  diameter  or  thereabouts.  In  order  to  com- 
ply with  this  requirement,  it  would  be  necessary  that  gravel  con- 
taining any  large  amount  of  fine  pea  gravel  or  sand  should  be 
screened.  In  any  case,  all  of  this  concrete  material  shall  be  free 
from  dirt,  earth,  clay  or  other  improper  substance.  If  required 
by  the  engineer,  it  shall  be  washed  before  being  mixed  with  any 
cement  mortar.  In  forming  concrete  such  a  proportion  of  mortar 
of  the  specified  composition  will  be  used  as  may  be  found  necessary 
by  trial  to  a  little  more  than  fill  the  voids  in  the  aggregate.  Tests 
of  the  voids  will  be  made  from  time  to  time  under  the  direction 
of  the  engineer,  and  instructions  given  as  to  the  per  cent,  of  mor- 
tar of  the  specified  composition  to  be  used.  For  the  information 
of  the  contractor,  in  the  way  of  computing  the  cost  of  concrete  of 
the  quality  herein  required,  it  may  be  stated  that  ordinarily  the 
per  cent,  of  mortar  will  be  about  33  per  cent,  of  the  measured  vol- 
ume of  the  aggregate.  In  case  of  the  use  of  a  certain  proportion 
of  gravel  in  the  aggregate,  the  proportion  of  mortar  may  be  re- 
duced to  somewhat  less  than  30  per  cent.  In  forming  concrete  the 
required  proportions  in  units  of  volume  of  the  component  materials 
shall  be  mixed'  thoroughly  together  in  an  approved  mechanical 
mixer.  In  forming  mortar  to  be  used  in  concrete  the  sand  and 
cement  shall  be  mixed  dry  with  the  water  subsequently  added,  as 
already  specified  under  the  head  of  mortar.  In  warm  weather 
aggregate  material  shall  be  wet  a  short  time  before  using.  In 
case  of  the  use  of  small  quantities  of  concrete  the  mixing  may  be  by 
hand  by  repeatedly  turning  over  with  shovels  upon  a  suitable  plank 
platform.  Whether  machine  or  hand  mixed,  as  soon  as  the  mixing 
is  completed,  the  concrete  must  be  deposited  rapidly  in  layers  in 
the  place  where  it  is  required  to  be  used,  and  be  immediately  thor- 
oughly pounded  or  rammed  in  a  manner  satisfactory  to  the  en- 
gineer, until  the  water  flushes  to  the  surface  and  all  the  interstices 
of  the  aggregate  material  are  entirely  filled  with  mortar.  Should 
voids  be  discovered  when  the  forms  are  taken  down,  or  otherwise, 
the  defective  work  must  be  removed  and  the  space  refilled  with 
suitable  material,  properly  manipulated,  at  the  contractor's  ex- 

m 

pcnse. 
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The  contractor  will  furnish  at  his  own  expense  all  lumber  for 
form?,  for  laying  and  depositing  concrete,  as  well  as  the  necessary 
labor  and  ironwork  for  erecting,  maintaining  and  removing  the 
samei.  All  forms  shall  be  set  true  to  the  lines  designated  and  so  built 
as  to  remain  firm  and  secure  until  the  concrete  is  properly  hardened. 
In  case  concrete  shall  be  directed  to  be  used  for  the  backing  of 
the  dam  the  work  will  be  built  in  large  blocks,  breaking  joint  one 
upon  the  other,  as  directed  by  the  engineer.  The  forms  will  be 
erected  for  such  blocks,  with  space  enough  between  the  blocks  to 
admit  of  readily  taking  down  the  forms  after  the  completion  of 
the  blocks;  such  space  to  be  subsequently  filled  with  concrete, 
properly  rammed.  In  depositing  concrete  the  layers  shall  be  made 
of  such  thickness  as  the  engineer  may  direct,  though  generally  a 
thickness  of  layer  of  from  six  to  nine  inches  will  be  sufficient.  The 
attention  of  the  contractor  is  specially  called  to  the  fact  that  all 
of  the  concrete  work  will  be  required  to  be  rammed  in  the  most 
thorough  manner.  Generally,  as  small  an  amount  of  water  will 
be  used  in  mixing  as  is  consistent  with  the  complete  combination 
of  the  water  with  the  cement,  thereby  necessitating  exceedingly 
thorough  ramming  in  order  to  absolutely  consolidate  the  mass. 
The  contractor  is  given  due  notice  of  this  provision  in  order  that 
he  may  fully  understand  the  requirement  of  thorough  ramming. 
In  case  the  State  Engineer  and  Surveyor  shall  decide  to  use  con- 
crete masonry,  as  previously  described,  the  contractor  may,  if  he 
so  elect,  uAe  mechanical  appliances  for  ramming  —  such  appliances 
being  satisfactory  to  the  engineer,  both  as  to  form  and  results 
obtained. 

All  concrete  shall  be  allowed  to  properly  set  after  being  depos- 
ited in  place  and  rammed  as  aforesaid,  before  walking  over  it  or 
any  disturbance  of  the  surface  by  the  operations  of  construction 
shall  be  permitted.  Any  concrete  which  has  been  either  acci- 
dentally or  otherwise  disturbed  shall  be,  when  required  by  the  en- 
gineer, removed  and  new  work  substituted  in  its  place.  The  exact 
time  required  for  setting,  and  during  which  there  must  be  no  dis- 
turbance, will  be  determined  by  the  engineer.  It  will  depend  upon 
the  setting  qualities  of  the  cement  used,  as  ascertained  from  the 
tests^  and  also  from  practical  use  in  the  work. 
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Generally  speaking,  the  exigencies  of  this  work  will  not  require 
the  leaving  of  any- lumber  of  forms  in  place  in  the  work.  If,  how- 
ever, such  a  case  should  arise,  and  the  engineer  directs  the  leaving 
of  any  lumber  of  forms  in  place  in  the  work  to  be  built  in,  all 
lumber  so  left  will  be  paid  for  at  a  price  to  be  determined  by  the 
engineer. 

The  contractor  will  take  all  necessary  precautions  for  protecting 
fresh  concrete  from  either  the  effect  of  the  sun  during  warm  weather 
or  against  freezing  in  cold  weather.  In  warm  weather  the  freshly- 
laid  concrete,  when  required  by  the  engineer,  shall  be  fully  pro- 
tected by  the  use  of  tarpaulins  or  canvas  coverings.  It  shall  al^o 
be  thoroughly  wet  with  water  several  times  a  day,  as  may  be 
directed'  by  the  engineer.  In  case  the  laying  of  masonry  should  be 
permitted  in  extreme  freezing  weather,  freshly-laid  concrete  may 
be  protected  in  like  manner  by  the  use  of  tarpaulins  or  canvas 
coverings  and  freezing  prevented  by  running  steam  pipes  under 
the  said  covering.  The*  foregoing  special  requirements  as  to  wet- 
ting, covering  and  protecting  newly-laid  concrete  must  also  be 
applied  to  all  other  classes  of  masonry,  if  so  required  by  the  en- 
gineer. 

Asphaltic  Concrete  and  Masonry. —  At  points  where  special  pre- 
cautions for  making  water-tight  work  are  required,  the  masonry 
may  be  constructed  either  of  asphaltic  concrete  or  asphaltic  ma- 
sonry, as  the  case  may  be.  The  asphalt  used  in  any  such  work  must 
be  specially  refined  and  brought  to  uniform  standard  of  purity  and 
gravity  of  a  quality  to  be  approved  by  the  engineer.  In  any  case 
the  asphalt  shall  not  lose  more  than  4  per  cent,  of  its  weight  when 
maintained  for  ten  hours  at  a  temperature  of  300°  P.  The  use  of 
coal  tar,  petroleum  residuum,  so-called  artificial  asphalts  or  other 
products  which  are  susceptible  to  injury  through  the  action  of  the 
water  will  not  be  permitted  in  any  portion  of  the  work,  or  any  of 
the  mixtures  to  be  used.  The  asphaltic  concrete  shall  be  com- 
posed of  asphalt  heated,  melted  and  properly  manipulated,  as  the 
engineer  may  direct^  and  broken  stone.  The  stone  shall  be  broken 
to  pass  through  a  two-inch  ring,  and  shall  be  used  as  it  eomei  from 
the  crusher,  without  screening.    Gravel,  sand  and  lime  dust  shall 
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be  added  thereto  in  proper  proportions,  as  the  engineer  may  direct. 
The  broken  stone,  with  its  admixture  of  gravel,  sand  and  lime  dnst 
shall  be  heated  in  suitable  heaters  to  such  temperature  as  the  en- 
gineer may  direct,  and  when  so  heated  the  melted  asphalt  added 
thereto  in  such  proportions  as  will  ensure  the  covering  of  each  par- 
ticle of  sand,  gravel  and  dust  with  asphalt,  and  the  whole  mass 
then  mixed  and  incorporated  into  a  suitable  mixture.  The  mass 
then  formed  shall  be  deposited  in  a  place  while  still  hot,  in  suitable 
boxes  or  forms,  as  the  case  may  be,  or  as  the  engineer  may  direct, 
and  be  thoroughly  rammed  with  hot  rammers.  The  form  shall 
be  substantially  constructed  as  already  described  for  ordinary  con- 
crete f  onns. 

Where  so  required  by  the  engineer,  masonry  will  be  laid  with 
asphalt  joints  or'asphaltic  mortar  in  the  following  manner:  The 
asphalt,  properly  tempered  with  a  suitable  flux^  shall  be  melted 
and  heated  to  such  a  temperature  as  the  engineer  may  direct,  and, 
while  so  heated,  mixed  with  clean,  sharp  sand  and  dust  which  have 
been  previously  heated  in  such  proportions  as  to  form  a  rich,  ad- 
hesive mastic.  The  stone,  which  shall  also  have  been  previously 
heated,  shall  be  laid  while  hot  in  the  asphaltic  mortar  above  de- 
scribed, or,  if  so  directed  by  the  engineer,  the  stone  may  be  dipped 
cold  in  asphalt  dissolved  in  petroleum  naphtha,  and  after  said  coat- 
ing has  become  dry,  shall  then  be  laid  in  the  hot  asphaltic  mortar 
as  above  described. 

Additional  Clauses  toith  Regard  to  Masonry. —  The  word  masonry, 
as  used  in  this  specification,  will  be  understood  to  include  all 
stone  masonry,  whether  of  granite,  sandstone  or  native  Portage 
stone,  as  well  as  brick  and  concrete  masonry;  and  the  foregoing 
specification  as  to  masonry  is  to  be  understood  as  referring  to  the 
dam,  gate  house,  ornamental  towers,  string  courses,  roadway,  arch 
bridges,  retaining  walls  and  all  other  appurtenances  incidental  to 
the  completion  of  the  whole  work  in  accordance  with  the  full  in- 
tent of  the  plans  and  specifications.  All  bricks  and  stones  must 
be  perfectly  clean  when  being  laid,  and  care  shall  be  taken  to 
prevent  any  earth  or  other  foreign  substance  from  dropping  upon 
the  masonry  or  becoming  incorporated  therein  during  the  process 


794  Annual  Report  op  the 

of  construction.  Any  such  substance  accidentally  falling  upon 
unfinished  work  shall  be  removed  before  the  masonry  at  the  point 
where  it  falls  is  continued. 

Centers  and  forms  for  the  tunnel,  roadway  and  other  arches,  and 
satisfactory  molds,  forms  and  bracings  for  the  concrete  work,  when 
required,  shall  be  provided  and  maintained  in  good  condition  at  the 
contractor's  expense.  They  shall  always  be  carefully  cleaned  before 
using.  .Centerings  shall  not  be  removed  until  so  directed  by  the 
engineer.  In  the  discharge  tunnels  the  centers  and  forms  shall 
be  constructed  in  such  a  manner  that  the  rear  ones  may  be  removed 
and  carried  forward  to  be  set  up  again  in  front  as  fast  as  the  arch 
work  of  the  tunnel  is  completed.  No  water  shall  be  allowed  to 
stand  upon,  or  over,  or  against  any  fresh  masonry  until  the  mor- 
tar has  had  ample  time  to  set,  for  such  period  as  nmy  be  determined 
by  the  engineer.  If  work  be  carried  on  in  cold  weather,  by  per- 
mission of  the  engineer^  the  necessary  means  for  warming  brick, 
stone,  sand,  cement  and  water  shall' be  provided  by  the  contractor 
at  his  expense,  as  well  as  the  necessary  steam  plant  and  appliances 
for  preventing  freezing,  in  the  manner  already  specified  for  con- 
crete. The  said  methods  of  preventing  freezing  of  concrete  to  be 
also  applied^  if  directed  by  the  engineer,  in  the  case  of  constructing 
the  interior  of  the  dam  of  ordinary  backing  masonry  instead  of 
concrete.  At  any  time,  however,  when  the  weather  may  be  con- 
sidered unfavorable  by  the  engineer  the  work  must  be  sus- 
pended as  he  may  direct.  The  work  must,  in  general  be 
made  water-tight  at  all  points,  and  if,  after  the  work  is  com- 
pleted and  tested,  any  leaks  are  discovered,  the  openings  must  be 
caulked  or  otherwise  securely  stopped.  Any  defects  in  the  work, 
from  any  cause,  on  the  contractor's  part  which  may  be  discovered 
at  any  time,  shall  be  immediately  corrected  at  the  contractor's  ex- 
pense, even  if  it  be  necessary  to  take  down  and  entirely  rebuild 
portions  of  the  work.  Furthermore,  the  engineer  shall  have  the 
right  to  test  the  masonry  by  borings  from  the  top  down  through, 
or  by  borings  from  the  discharge  tunnels,  or  from  the  face,  or  in 
any  other  manner  which  he  may  deem  necessary  to  thoroughly  sat- 
isfy himself  that  the  work  has  been  constructed  in  all  of  its  parts 
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in  accordance  with  the  intent  of  the  plans  and  specifications.  All 
damage  done  to  the  work  by  such  Iborings,  tests,  etc.,  shall  be  re- 
paired by  the  contractor  at  his  own  expense.  In  case  of  discover- 
ing defects,  all  such  shall  be  at  once  remedied  by  injecting  cement 
grout,  under  pressure  from  a  suitable  pump,  or  by  taking  down 
and  properly  rebuilding  the  work  in  accordance  with  these  speci- 
fications, or  by  such  other  means  as  shall  be  approved  by  the  en- 
gineer. In  case  cement  grout  is  used  .for  such  repairing  of  defects, 
the  same  shall  be  prepared  by  mixing  not  more  than  one  part  of 
sand  with  one  similar  part  of  cement.  It  must  be  thoroughly  un- 
derstood that  the  inspection  of  workmanship  and  materials  fur- 
nished' by  the  contractor,  and  their  acceptance  by  the  inspectors, 
engineers  or  other  agents  of  the  State,  shall  not  relieve  the  con- 
tractor from  any  responsibility  or  obligation  in  the  proper  per- 
formance of  the  work.  Estimates  as  to  the  quantity  of  the  work 
performed  will  be  made  from  measurements  of  the  number  of 
cubic  yards  built  in  conformity  with  lines-  given  by  the  engineer 
arid  in  conformity  with  the  plans,  and  all  the  limitations  and  con- 
ditions of  the  i^aid  plans  made  by  the  direction  of  the  engineer. 
No  allowance  for  angles  or  comers  will  be  made  in  any  case,  and 
all  openings  will  be  deducted.  No  constructive  or  conventional 
measurement  of  the  volume  of  any  kind  or  class  of  masonry  will 
be  allowed,  but  all  measurements  of  masonry  shall  be  made  by  the 
cubic  yard,  or  of  face  work  by  the  square  foot. 

The  roofing  of  gate  house  and  towers  and  the  doors,  windows 
and  interior  finish  of  the  same  will  be  in  accordance  with  detailed 
plans  to  be  furnished  during,' the  progress  of  the  work.  The  general 
character  of  the  roofing  is  shown  by  the  plans  submitted  at  the 
letting.  The  dioors,  windows  and  interior  finish  will  be  a  plain, 
hardwood  finish,  with  the  necessary  iron  railings,  all  of  a  plain  and 
simple  character.  Iron  railings  and  circular  stairways  will  also  be 
required  for  the  passages  through  and  under  the  towers  as  shown 
on  the  plans.  The  doors  will  be  bid  for  at  so  much  per  door;  win- 
dows and  window  frames  at  so  much  per  window,  with  a  lump  sum 
for  roofing  and  interior  finish.  Iron  railings,  stairways  and  all 
other  ironwork,  including  the  necessary  iron  bolts  for  attaching 
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gate  frames,  etc.,  to  the  masonry,  with  the  slide  gates  and  operating 
meclianism  connected  therewith,  will  be  paid  for  at  a  price  per 
pound,  said  price  to  include  cast  iron  and  wrought  iron  w^ork  as 
well,  together  with  any  small  amount  of  bronze  work  that  may  be 
required. 

The  necessary  cast  iron  pipe  and  pipe  specials  will  be  paid  for 
at  a  price  per  net  ton. 

Stop  gates  will  be  paid  for.  at  a  price  per  gate. 

Pipe  laying  will  be  paid  for  at  a  price  per  lineal  foot. 

Turbine  water  wheels  wall  be  paid  for  at  a  price  per  wheel  set 
In  place;  with  the  necessary  shafting  and  gearing  connected  there- 
with, etc.,  at  a  price  per  pound. 

Electric  light  plant  with  lamps,  wiring,  etc.,  will  be  paid  at  a 
price  for  the  plant  complete,  except  turbine  water  wheels,  to  furnish 
60  incandescent  lights  of  50  candle  power  each,  and  seven  arc  lights 
of  1,000  candle  power  each. 

It  is  proposed  to  operate  the  large  slide  gates  in  the  gate  house 
by  compressed  air,  also  to  arrange  for  ordinary  operations  of  other 
gates  by  compressed  air  controlled  from  the  gate  house.  The  neces- 
sary air  compressor,  receiver  and  connections  for  accomplishing 
this  will  be  paid  for  at  a  lump  sum  for  the  plant  complete,  except 
turbine  water  wheel. 

It  is  also  proposed  to  erect  a  weir  dam  with  automatic  gaging 
appliances  across  the  Genesee  river  at  a  convenient  point  a  short 
distance  below  the  upper  Portage  fall.  The  said  dam  will  be 
erected  in  accordance^  with  the  plans  and  the  directions  of  the 
engineer,  of  sandstone  masonry  of  the  quality  herein  specified  for 
the  faces  of  the  dam.  The  price  bid  for  erecting  said  gaging  dam, 
including  the  gaging  appliances  and  the  gage  house,  about  eight 
feet  square,  must  be  a  lump  sum,  the  said  sum  to  include  the  making 
of  the  necessary  foundation  excavation,  the  furnishing  and  laying 
of  the  masonry  and  all  other  materials  and  appliances  required  of 
every  sort  and  kind,  as  well  as  the  erection  of  a  gage  house  and  the 
furnishing  of  the  gaging  appliances  of  such  pattern  as  may  be  sat- 
isfactory to  the  engineer.  The  gaging  dam  must  be  a  water-tight 
structure- 
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Asphalt  Roadway  Across  Dam, —  The  roadway  over  the  dam  be- 
tween the  stone  railings  shall  be  made  of  asphalt,  in  accordance 
with  the  following  specifications.  The  sub-surface  must  be  brought 
to  a  uniform  grade  with  concrete,  as  shown  on  the  cross  sections. 
This  will  be  accomplished  bj  filling  all  depressions  and  irregulari- 
ties in  the  masonry  with  concrete,  to  be  composed  of  clean,  broken 
stone  and  mortar  of  the  quality  already  specified  for  concrete;  the 
concrete  so  deposited  to  be  worked  to  the  curve  of  the  crown  on 
the  roadway  when  finished. 

After  the  ordinary  concrete  has  fully  set  the  base  of  the  roadway 
proper  may  be  made  by  placing  a  layer  of  fine  concrete,  composed 
of  clean  stone,  not  exceeding  one  inch  in  their  largest  dimensions, 
thoroughly  screened,  and  coal  tar  residuum  commonly  known  as 
No.  4  paving  composition.  If  so  directed  by  the  epgineer,  clean^ 
sharp  sand  may  replace  a  portion  of  the  broken  stone.  The  stone, 
or  stone  and  sand  to  be  used  for  this  purpose,  must  be  heated  and 
thoroughly  mixed  with  the  paving  composition  in  the  proportion 
of  one  gallon  of  paving  composition  to  one  cubic  foot  of  stone.  This 
material  must  be  hauled  to  the  work  and  spread  with  hot  iron 
rakes  and  made  thoroughly  tru«,  so  that  when  compacted  by  tamp- 
ing and  hand  rolling,  the  surface  shall  have  a  uniform  grade  and 
cross  section  exactly  corresponding  to  tlie  curve  of  the  upper  sur- 
face of  the  road  when  complete. 

Upon  this  binding  material  the  wearing  surface  or  asphalt  pav- 
ing proper  will  be  laid.  The  said  wearing  surface  must  be  com- 
posed of  (1)  refined  asphaltum;  (2)  heavy  petroleum  oil;  (3)  fine 
sand,  containing  not  more  than  1  per  cent,  of  hydro-silicate  of 
aluminum;  (4)  fine  powder  of  carbonate  of  lime.  The  asphaltum 
used  for  the  roadway  proper  must  be  specially  refined  and  brought 
to  a  uniform  standard  of  purity  and  gravity  and  generally  of  a 
quality  approved  by  the  engineer,  the  same  as  in  the  case  of  asphalt 
used  for  asphaltic  concrete  and  masonry. 

The  heavy  petroleum  oil  must  be  freed  from  all  impurities  and 
brought  to  a  specific  gravity  of  18°  to  20°  Baume,  and  a  fire  test 
of  250°  P.  Prom  these  two  hydro-carbons  an  asphaltic  cement 
shall  be  manufactured,  which  shall  have  a  fire  test  af  250°  P.  and  at 
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a  temperature  of  60^  P.  a  specific  gravity  of  1.19.  Said  cement 
to  be  composed  of  100  parts  of  pure  asphalt,  and  15  to  20  parts 
of  the  heavy  petroleum  oil. 

Pavement  mixture  will  be  composed  of  asphaltlc  cement  made  in 
the  manner  above  specified,  and  sand  and  pulverized  carbonate  of 
lime,  in  the  following  proportions :  Asphaltic  cement,  from  12  to 
15  per  cent. ;  sand,  from  83  to  70  per  cent. ;  and  pulverized  carbonate 
of  lime,  from  5  to  15  per  cent.  The  sand  and  asphaltic  cement  are 
to  be  heated  separately  to  about  300®  P.  Pulverized  carbonate 
of  lime,  while  cold,  shall  be  mixed  with  the  hot  sand  in  the  required 
proportions,  and  then  mixed  with  the  asphaltic  cement  at  the 
required  temperature  and  in  the  proper  proportions  in  a  suitable 
apparatus  which  will  effect  a  perfect  mixture.  The  pavement  mix- 
ture must  be  delivered  on  the  work  at  a  temperature  of  250°  P.; 
as  soon  as  delivered,  it  shall  be  carefully  spread  by  means  of  hot 
rakes,  in  such  manner  as  to  give  a  uniform  and  regular  grade,  and 
at  such  depth  las,  after  receiving  its  ultimate  compression,  it  shall 
have  a  thickness  of  one  and  one-half  inches  at  the  crown  of  the 
roadway,  tapering  off  to  about  one  inch  at  the  gutters.  The  surface 
shall  be  first  moderately  compressed  by  a  hand-roller,  after  which  a 
small  amount  of  hydraulic  cement  shall  be  swept  over  it,  and  it 
shall  be  then  thoroughly  compressed  by  as  heavy  a  hand-roller  aa 
can  be  used,  the  rolling  to  be  continued  for  not  less  than  eight 
hours  for  every  200  square  yards  of  surface. 

The  powdered  carbonate  of  lime  must  be  of  such  degree  of  fine- 
ness that  from  5  to  15  per  cent,  of  the  entire  mixture  for  the  pave- 
ment shall  be  of  an  impalpable  powder  of  limestone  fine  enough 
to  entirely  pass  through  a  No.  26  screen.  The  sand  must  be  of  such 
size  as  to  remain  on  a  No.  80  screen,  and  to  all  pass  through  a  No. 
10  screen. 

In  order  to  make  the  gutters  entirely  impervious  to  water  a 
width  of  12  inches  next  to  the  stone  railings  must  be  coated  with 
hot,  pure  asphalt  and  smoothed  with  hot  smoothing  irons,  in  order 
to  saturate  the  pavement  to  a  certain  depth  with  an  excess  of 
asphalt.  In  order  to  make  the  drainage  of  the  roadway  aero38 
the  dam  perfect,  the  gutters  shall  be  slightly  inclined  from  points 
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designated  by  the  engineer  to  drain  openings,  to  be  left  witb  drains 
built  in  the  masonry,  and  delivering  through  the  wall  on  the  baok, 
or  water  face  thereof,  a  short  distance  above  the  ordinary  water 
level  at  points  designated  by  the  engineer.  The  asphalt  pavement 
shall  be  constructed  in  all  particulars  to  the  satisfaction  of  the 
engineer.  It  will  be  paid  for  at  a  price  per  square  yard,  which 
price  must  include  the  furnishing  of  all  labor,  material^  tools  and 
appliances  of  whatsoever  sort  and  kind. 

Passageways  Through  Dam, —  A  series  of  passageways  through 
the  dam,  leading  from  the  gate  house  to  the  discharge  tunnels  will 
be  constructed  as  shown  on  the  plans.  The  cost  of  centers,  etc., 
and  all  labor  of  constructing  these  passages  must  be  included  in 
the  whole  work.  The  space  of  the  passages,  as  well  as  the  dis- 
charge tunnels,  will  be  deducted  from  the  final  measurement. 

Increase  or  Dimiaishment  of  Qua/nrtities. —  The  State  reserves  the 
right  to  increase  or  diminish  the  amount  or  amounts  of  any  class 
of  work  from  the  quantity  shown  on  the  bidding  sheet.  In  every 
case  the  amount  of  work  finally  required  will  be  constructed  at  the 
prices  named  in  the  contract,  and  no  claims  shall  be  made  for  dam- 
ages or  prospective  profits  by  reason  of  increase  or  diminution  of 
quantities. 

Explanation  of  Plans  and  Specification. —  For  a  more  full  and 
perfect  explanation  of  the  forms  and  dimensions  of  materials  and 
parts,  and  of  the  manner  of  performing  the  work  in  all  its  details, 
plans  with  bills  of  material  will  be  furnished  by  the  engineer^ 
who  will  also  give  such  directions  from  time  to  time  during  the 
progress  of  the  work  as  may  appear  to  him  necessary  in  order  to 
make  the  work  in  every  respect  complete  and  perfect  as  contem- 
plated in  the  plans  and  specifications,  and  such  directions  of  the 
engineer  shall  in  every  respect  be  complied  with. 

Inspection. —  All  materials  and  work  shall  be  subject  to  inspec- 
tion until  finally  accepted  by  the  State  Engineer  and  Surveyor 
and  the  Superintendent  of  Public  Works.  Any  labor  or  material 
or  improperly  constructed  work  if  discovered  before  such  final  ac- 
ceptance, shall  be  promptly  replaced  by  suitable  material  and 
proper  construction  at  the  contractor's  expense. 
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Delivery  of  Material, —  The  quarrjiug  of  stone  and  the  delivery  of 
the  same^  as  well  as  the  delivery  of  all  other  material,  shall  progress 
to  the  satisfaction  of  the  engineer. 

Engineer. —  Where  the  word  "  engineer  "  occurs  herein  without 
special  designation,  it  shall  be  understood  to  mean  the  person  offi- 
cially directed  by  the  State  Engineer  and  Surveyor  to  take  charge 
of  the  work. 

Final  Acceptance. —  Final  acceptance  of  the  work  contracted' for 
under  these  specifications  shall  be  jointly  vested  in  the  State  En- 
gineer and  Surveyor  and  the  Superintendent  of  Public  Works. 

When  the  contractor  shall  consider  that  he  has  fully  completed 
his  work  he  will  report  the  fact  in  writing  to  the  engineer,  who 
will  promptly  inspect  the  work  and  report  his  conclusions  to  the 
State  Engineer  and  Surveyor.  Upon  the  receipt  of  such  report 
as  satisfies  the  State  Engineer  and  Surveyor  and  Superintendent 
of  Public  Works  that  the  terms  of  the  contract  have  been  fully 
complied  with,  a  written  notification  of  acceptance  will  be  issued 
to  the  contractor.  Until  such  notification  is  issued,  or  the  settle- 
ment of  final  account  made,  the  contractor  shall  remain  fully  bound 
by  all  the  conditions  of  this  contract. 

Estimates. —  Estimates  will  be  made  as  per  the  rules  of  the  Canal 
Department,  of  the  work  actually  constructed  and  material  deliv- 
ered on  the  ground  for  the  work  from  month  to  month,  as  the  basis 
of  payment.  Ten  per  cent,  of  all  such  estimates  shall  be  retained 
by  the  State  until  the  making  of  a  final  estimate  for  the  final  set- 
tlement^ 

Compliance  with  Laws. —  The  contractor  will  conform  to  all  the 
provisions  of  Act,  Chapter  277  of  the  Laws  of  1894,  and  Chapter 
413  of  the  Laws  of  1896,  relating  to  the  dressing  and  carving  of 
stone  used  in  State  work,  and  also  to  the  provisions  of  Act,  Chapter 
622,  Laws  of  1894^  relating  to  the  hours  of  labor  and  rate  of  w  ages 
and  the  employment  of  citizens  of  the  United  States. 
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Second  Report  on  Survey  of  Upper  Hudson 

Valley. 


Albany,  N.  Y.,  February  1, 1897. 

Honorable  Campbell  W.  Adams,  State  Engineer  and  Surveyor,  and 
Honorable  Geokgk  W.  Aldiudge,  Superintendent  of  Public 
Works: 

Gentlemen. — The  undersigned  herewith  reports  as  follows,  rela- 
tive to  progress  on  the  survey  of  the  Upper  Hudson  river  valley 
during  the  year  1896. 

In  the  first  report  on  this  survey,  which  appears  in  the  annual 
report  of  the  State  Engineer  and  Surveyor  for  the  fiscal  year,  end- 
ing September  30,  1895,  I  have  given  a  general  view  of  the  whole 
question  with  such  data  as  were  available  at  the  date  of  thai*  report. 
In  the  present  report,  it  is  proposed  to  set  forth  the  additional  data 
gathered  during  the  year  1896,  as  well  as  such  conclusions  as  can 
be  immediately  drawn  therefrom:  Certain  general  data  in  regard 
to  stream  flow  of  value  in  the  discussion  are  also  included. 

SURVEY  WORK  IN  1896. 

Early  in  the  month  of  June,  1896,  a  survey  party  was  placed  in 
fhe  field  for  the  purpose  of  continuing  the  detailed  examinalioji 
of  sites  for  dams  begun  last  year.  The  season's  work  included  a 
detailed  survey  at  Tumblehead  Falls  with  reference  to  the  dam 
controlling  the  proposed  Schroon  valley  reservoir;  at  Hadley, 
with  reference  to  the  proposed  main  dam  on  the  Hudson  river; 
also  of  dam  sites  at  Tahawus,  Lake  Henderson,  at  the  so-called 
Lester  dam  on  the  Boreas  river,  two  locations  at  Boreas  pond,  two 
locations  at  Newcomb,  and  a  complete  survey  of  the  site  at  Indian 
lake  of  which  partial  surveys  were  made  last  year. 
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In  the  meantime,  the  topographical  surveys  of  the  region,  as  car- 
ried on  by  joint  arrangement  with  the  United  States  Geological 
Survey,  have  been  in  progress  and  have  included  the  completion  of 

TABLE  No.  1. 
Runoff  dMa  of  the  Hudson  River  for  the  year  1896. 


M05TH. 


December 

January  

February 

March 

April 

May 

Mean  and  total — 

June 

July 

August 

Mean  and  total.... 

September 

October 

November 

Mean  and  total.... 

Yearly  mean  and  total 


FoBT  Edward.* 

Mean      dally 
flow  in  cubic 
feet  per  sec- 
ond. 

Total  monthly 
flow  in  Inches 
on    tributary 
watershed. 

y.'a80 

5.324 
2,286 
7,787 
18,785 
2,702 

(2) 
1.91 
2.14 
0.86 
8.19 
7.48 
0.7U 

6,902 

16.  JS 

3,046 
1,995 
1,251 

1.21 
0.8-i 
0.52 

2,097 

2.55 

1,347 
2,424 

7,000 

0.54 
1.00 
2.79 

8,590 

4.83 

4,873 

28.16 

Mkchanicvillb. 


wG^  o 


Sccc 

£.2°  5 


(8) 
10,889 

6,7-7 

4,668 
18,600 
24,972 

4,610 


10,921 


4,738 
2,772 
2,442 


8,317 


2,879 

4,106 

11,852 


(4) 
2.79 
1.74 
1.12 
8.49 
6.20 
1.18 


16.52 


1.18 
0.72 
0.63 


2.53 


0.71 
2.82 


6,112 


,818 


4.58 


28.63 


WARRKKSBITBaB. 


—  Pi 


o—ij: 

fiorf 


(5) 

1,2SS 

2,779 

516 
1,664 
3,280 

728 


1,700 


827 
278 
265 


456 


215 

830 

1,069 


545 


1,100 


(6) 
2.61 

0.93 
S.52 
6.T1 
l.W 

21  .S 

Ti 

O.-V 
0.56 


0.41 


27.43 


two  entire  sheets  and  a  jportion  of  a  third  one.  It  is  exceedinglv 
important  that  this  topographical  work  should  be  pushed  to  com- 
pletion another  season,  as  without  it,  the  final  details,  as  to  drainajj'e 
area  and  flowage,  can  not  well  be  given.  The  present  season's  work 
has  developed  the  fact  that,  in  addition  to  the  sites  for  reservoirs 
discussed  in  the  previous  report,  there  is  also  a  good  site  on  the 
Goodenow  river,  a  short  distance  above  where  that  stream  joins 
the  Hudson,  together  with  an  excellent  site  on  the  main  Hudson; 
a  short  distance  below  the  mouth  of  the  Goodenow.  The  incjni 
plete  state  of  the  topographical  work  renders  the  discussion  of  these 
additional  sites,  in  detail,  impossible  at  the  present  time. 

In  regard  to  the  proposed  dam  at  Tumblehead  Falls,  it  may 


*The  Fort  Edward  record  is  subject  to  roTision. 
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be  stated  tliat  the  surveys  of  the  present  season  indicate  a  ledge  of 
hard  granitic  rock  on  the  north  side  of  the  stream  substantially  as 
indicated  by  the  photographs  illustrating  the  Tumblehead  Falls 
site,  and  facing  page  142,  in  the  1895  report.  Under  the  river  the 
soundings  indicate  solid  foundation  at  a  depth  generally  of  from 
ten  to  fifteen  feet  below  the  river.  At  the  point  of  greatest  depth 
the  solid  foundation  is  found  twenty-four  feet  below  the  ordinary 
low  water  surface  of  the  stream.  On  the  south  side  the  conditions 
are  quite  different  from  those  existing  on  the  north  side.  Several 
test  pits  were  sunk  to  the  depth  of  from  eighteen  to  thirty-five  feet 
below  the  surface,  going  down  through  soil,  gravel,  coarse  build- 
ing sand,  boulders,  etc.,  to  hard  material.  In  the  absence  of  other 
than  ordinary  digging  tools  it  was  impossible  to  carry  this  part  of 
the  investigation  to  a  final  solution.  The  indications  were,  how- 
ever, that  hard  material  satisfactory  for  a  foundation  exists  on  this 
side  only  at  considerable  depth.  In  order  to  investigate  this  part 
of  the  problem  thoroughly  it  will  be  necessary  to  use  mechanical 
sounding  and  boring  arrangements,  which  could  not  be  used  during 
the  past  season  because  the  expense  of  the  same  would  have  ex- 
ceeded the  limits  lof  the  appropriation.  It  is  hoped  if  this  work  is 
oonftinued  another  season  to  make  some  further  investigation  of 
this  part  of  the  problem  at  Tumblehead  Palls.  The  large  storage 
to  be  gained  here,  at  small  expense  per  unit  volume,  will  justify, 
it  is  believed,  a  fairly  complete  investigation  of  this  site.  A  topo- 
graphical map  at  a  scale  of  100  feet  to  the  inch  has  been  prepared 

showing  the  topography  of  the  proposed  site  in  considerable  detail, 

* 

but  in  view  of  the  impossibility  of  reaching  final  conclusions  this 
year,  it  has  not  been  deemed  advisable  to  include  the  map  as  part 
of  this  report. 

Detailed  surveys  were  also  made  at  Hadley,  with  the  result  of 
showing  the  feasibility  of  constructing  a  dam  at  that  site  substant- 
ially as  proposed  in  the  previous  report.  On  making  a  complete 
map  of  the  locality  it  was  found  that  considerably  more  village 
property  would  fall  within  the  limits  of  the  proposed  reservoir  than 
was  included  in  the  general  estimates  of  the  previous  report.  It  was 
also  found  that  the  river  is  much  deeper  on  the  line  of  the  proposed 
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dam  than  stated  by  parties  presumably  familiar  with  it  when  the 
general  investigations  were  made.  Hence  it  is  probable  that  the 
cost  of  the  Hadley  reservoir  will  be  somewhat  greater  than  assamed 

TABLE  No.  2. 

Precipitation  and  mean  temperature  at  Sarana^c  Lake  for  years 

1894  ^  1896,  indvsive* 

(Precipitation  in  inchefi,) 


1894. 

1895. 

1896. 

Mbans. 

MONTH. 

Mean  tempera- 
ture. 

• 

8 

S 

f 

04 

Mean  tempera- 
ture. 

• 

a 
o 

1 

Mean  tempera- 
ture. 

■ 

a 

i 
1 

* 

! 

B 

1 

December 

+20-.6 
19*'. 9 
1S-.4 

41-.7 
56«».3 

+5.76 
2.77 
1.96 
2.04 
0.75 
4.41 

2P.0 
14«.6 
10O.2 
19«.6 
88<>  9 
S7'>.6 

2.27 
1.84 
l.«t 
1.87 
2.80 
4.84 

22°.9 
11°.7 
15».l 
17».7 
40°  .2 
58°. 1 

8.49 
1.11 
4.28 
4.81 
1.87 
2.47 

21°. 5 
15°  .4 
12°  .9 
28°  .4 
40°  .8 
67°. 0 

8.84 

Januanr 

1.91 

February 

March • 

S.49 
8. 57 

Anrll 

1,47 

May 

S.74 

*"**"i/  .••..••..«•••...•••...•••• 

Mean  and  total 

so^.e 

17.68 

«7«.0 

18.84 

27°. 6 

17.08 

28°. 4 

16.08 

June 

64«».8 
66«.3 
60«.7 

6.06 
8.44 
1.58 

67°. 0 
68°. 0 
62°. 6 

64°. 2 

8.25 
2.46 
4.61 

82°  .0 
66°. 8 
65°. 5 

8.70 
4.19 
2.68 

64°. 6 
65°. 4 
02°.9 

4.00 

July 

8.86 

AUflTUSt 

8.96 

Mean  and  total,  r ......... . 

68».9 

10.08 

10.82 

64°  .8 

10.67 

64°  .8 

10.82 

Sentember 

60°. 0 
46«'.6 
27«.6 

8.58 
4.10 
2.75 

67°.  2 
89°. 2 
88°. 0 

8.56 
1.68 
4.43 

64°. 5 

41°.7 
85°. 8 

4.75 
1.76 
2.80 

57°.  8 
42°.5 
82°. 1 

3.96 

October 

8.51 

November 

8.SS 

Mean  and  total..... 

44-. 7 

10.48 

48°.  1 

9.67 

44°. 0 

9.81 

48°.9 

9.80 

Yearly  mean  and  total 

42°.  5 

38.19 

40°. 8 

88.83 

41«».0 

86.91 

41°.« 

96.14 

in  the  former  report,  but  even  at  much  greater  cost  thia  reservoir 
is  still,  in  view  of  the  regulation  it  will  afford,  an  exceedingly  cheap 
one  and  a  necessary  part  of  the  reservoir  system  when  carried  oat. 
The  topographical  work  haa  not  yet  been  extended  over  the  area 
to  be  flooded,  which  makes  it  impossible  to  give  the  final  figures  as  to 
thiis  reservoir  at  this  time.  Hence,  the  detailed  surveys  of  the  dam 
site  and  plans  of  dam  are  not  presented  with  this  report. 

The  incomplete  state  of  the  topographical  surveys  also  renders 
it  impossible  to  give  final  consideration  to  the  reservoirs  at  Ta- 
hawus,  Lake  Henderson,  Boreas  river  and  Newcomb. 


*  From  reports  of  State  Weather  Bureau. 
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Detailed  plans  for  the  proposed  dam  at  the  foot  of  Indian  lake 
have  been  partially  prepared,  and  while  the  final  data  as  to  catch- 
ment area  to  be  derived  from:  the  topographical  survey  are  still 
lacking  in  the  case  of  this  reservoir,  yet  the  plans  are  so  nearly 
completed  that,  if  desirable,  an  appropriation  could  be  made  for 
the  construction  of  the  proposed  Indian  lake  reservoir  at  once.  It 
is  considered  in  the  case  of  this  reservoir  that  the  computations  as 
to  drainage  area  are  suflficiently  exact  to  justify  constructing  the 
reservoir,  if  desired,  without  waiting  for  the  completion  of  the 
topographical  survey.  The  area  to  be  flooded  was  accurately  de- 
termined by  a  survey  of  the  lake  as  made  by  Mr.  Greenalch  in  1895, 
and  as  shown  by  Plate  IX,  of  the  1895  report.    Taking  Plate  IX, 


TABLE  No.  2  A. 

Precipitation  at  Kings  Station,  Sa/raioga  oovrnM/^for  1891  to  1896, 

inclummeJ^ 

(In  locbes.) 


MONTH. 

December 

January 

February 

March 

April 

May 

Total 

June 

July 

Aug:u8t 

Total 

September 

October 

November 

Total 

Yearly  total 


1891. 


t8.85 

t3.05 

t5.61 

8.15 

l.flO 

2.67 


87.78 


1808. 


4.96 
5.41 
2.80 
2.25 
0.84 
6.21 


20.08 

21.07 

2.47 
4.04 
8.98 

4.49 
4.81 
6.06 

10.44 

15.46 

1.68 
2.60 
2.96 

2.89 
1.80 
8.12 

7.28 

6.81 

44.24 


1898. 


1.45 
2.90 
6.86 
2.65 
8.18 
6.06 


28.09 


1.62 

5.11 

11.25 


17.88 


8.66 
1.97 
1.25 


6.87 


47.84 


1894. 

1895. 

1896. 

4.62 
8.06 
8.15 
2.17 
1.87 
5.26 

8.06 
2.16 
1.20 
2.01 
6.52 
2.26 

4.12 
1.15 
6.20 
6.40 
0.70 
8.47 

22.04 

20.06 

17.21 

6.11 
8.68 
8.14 

8.40 
8.65 
8.86 

2.21 
4.80 
2.19 

11.88 

10.91 

8.70 

2.82 
4.72 
2.74 

2.27 
1.46 
8.28 

6.79 
4.26 
6.17 

10.28 

6.96 

17.21 

4-3.19 

85.08 

47.95 

Mean. 


8.49 
8.11 
4.22 
8.10 
2.60 
4.81 

20.78 

""8?20 
4.17 
5.17 

12.64 

8.26 
2.78 
8.25 

9.28 

42.50 


in  conjunction  with  the  plans  of  dams  referred  to  in  the  foregoing 
and  we  may  consider  the  plans  of  Indian  lake  reservoir  as  complete. 
General  plans  have  also  been  prepared  of  the  reservoir  on  the 
Boreas  river  and  at  Boreas  pond. 


*From  Report!  of  State  Weather  Bureau.         t  Galway  Kecord. 
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THE  1896  STREAM  GAGINOS. 

It  is  stated  at  page  118  of.  the  1895  report  that  arrangements 
have  been  made  not  only  to  continue  the  Mechanicvllle  gagings, 
but  also  to  have  a  similar  series  made  at  Troy,  Fort  Edward,  Sandy 
Hill  and  Hadley,  on  the  main  river,  at  Conklinville,  on  the  Sacan- 
daga  river^  and  at  Warrensburg,  on  the  Schroon.  On  investigation, 
however,  it  appeared  evident  that  the  leakage  of  the  State  dam,  at 
Troy,  was  so  great  as  to  seriously  interfere  with  the  accuracy  of 
any  gagings  that  might  be  made  at  that  point.  Gagings  have, 
however,  been  made  at  Fort  Edward,  Sandy  Hill,  Hadley,  Conklin- 
ville and  Warrensburg.  The  gagings  at  Sandy  Hill  have  been 
taken  merely  as  a  check  on  those  at  Fort  Edward,  and  for  lack  of 
time  have  not  yet  been  worked  up.  During  the  flood  of  January, 
1896,  the  gage  at  Hadley  was  carried  away,  and  the  record  neces- 
sarily discontinued  at  that  place  until  the  time  of  low  water  later 
in  the  season.  In  addition  to  Mechanicville  the  record  for  Port 
Edward  and  Warrensburg  is  given  in  Table  No.  1.  The  observa- 
tions at  Conklinville  have  not  yet  been  reduced.    Table  No.  1,  gives 


TABLE  No.  2  B. 

/Precipitation  at  JSaston,    Washington  county j  for  moTUha  indi- 

caUd^from  1890  to  1896.* 


(^In  inche".) 


MONTH, 

1890. 

1891. 

1892. 

1896. 

1894. 

1895. 

1806L 

December   

Januiiry 

8.40 
4.'5 

4  IM 

8.12 
2.80 
2.42 

4.82 
8.81 
2.02 
l.TB 
0.82 
6.86 

0.74 
1.10 
4.56 
1.91 
3.11 
3.89 

1.99 
1.48 
0.99 

8.01 
0.75 

F<?b'uary 

4.61 

March 

4.68 

April 

May '..."....'.'.'.*...;... 

Total 

20.16 

20.11 

15.81 

June  

2.65 
8.40 
8.11 

6.57 
4.84 
6.82 

16.48 

868 

5.45 

12.48 

•  •     •  •  • 

•  "  "  * 

July 

6.76 

August 

5  94 

6.;8 

Total 

9.16 

2t.61 

BeDternber 

6.TO 
5.05 
2  30 

1.07 
2.49 
8.14 

2.82 

1.71 
2.50 

5.06 
2.46 
1.16 

. 

•  •  ■  •  • 

4.98 

6.80 

October 

8.17 

November 

4.80 

Total 

14.74 

6.70 

6.63 

8.09 

12.77 

Yearly  total 

36.02 

42.07 

46.61 

*From  reports  of  State  Weather  Bureau. 
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the  resalUr  of  the  gagings  at  Mechanicville,  Fort  Edward  and 
Warrensbiirg  for  the  water  year  of  1896.  From  Columns  (2),  (4)  and 
(6)  of  this  table,  giving  Inches  on  the  watersihed,  we  learn  that  at 
Warrensbnrg  the  runoff  for  the  storage  period  was  21.25  inches; 
for  the  growing  period,  2.83  inches,  and  for  the  replenishing 
period,  3.37  inches.  At  Fort  Edward,  the  runoff  for  the  storage 
period  was  16.28  inches,  and  at  Mechanicville,  16.52  inches.  For 
the  growing  period,  2.55  inches  at  Fort  Edward,  fiyid  2.53  inches 
at  Mechanicville.  For  the  replenishing  period,  4.33  inches  at  Fort 
Edward  and  4.58  inches  at  Mechanicville.  The  totals  for  the  water 
year  are:  Fort  Edward,  23.16  inches,  and  Mechanicville,  23.63  in- 
ches, and  Warrens-burg,  27.45  inches.  Taking  into  account  the 
storage  period  only,  it  aippears  that  the  total  runoff  from  the 
Schroon  area  above  Warrensbnrg  was  from  4.75  to  5.00  inches 
greater  than  the  runoff  at  either  Mechanicville  or  Fort  Edward. 
The  effect  of  the  large  storage  on  Schroon  and  Brant  lakes  is  strik- 
ingly shown  by  the  runoff  ^t  Warrenstburg  of  1.54  inches  for  the 
month  of  May,  which  was  a  dry  month  throughout  the  Upper 
Hudson  area,  in  comparison  with  0.70  inches  at  Fort  Edward  and 
1.18  inches  at  Mechanicville.  The  effect  of  this  large  storage  is 
also  apparent  in  the  month  of  June  when  the  runoff  was  1.69  inches 
at  Warrensiburg  and  1.21  inches  at  Fort  Edward  and  1.18  inches 
at  Mechanicville* 

METEOROLOQIOAL  DATA  AT  SARANAC  LAKE. 

In  Table  No.  2,  we  have  the  precipitation  and  mean  temperature 
at  Saranac  lake  for  the  years  1894  to  1896,  inclusive,  as  derived 
from  the  monthly  reports  of  the  State  weather  bureau.  While 
Saranac  lake  is  not  in  the  Upper  Hudson  drainage  areia,  it  is  only 
a  short  distance  to  the  north  of  it,  and  the  record  kept  there  may 
be  considered  as  giving  a  fair  index  of  the  meteorological  condi- 
tions prevailing  on  the  northern  part  of  the  Hudson  area.  The 
elevation  6t  Saranac  lake  is  1,488  feet  above  tide.* 


^Ab  derived  from  the  levels  of  the  Chateaug:a7  railroad.    Bulletin  of  the  U.  8.  Oeo- 
logical  Survey,  No.  76.    A  Dictionary  of  AHitudes  in  the  United  SUtes. 
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TABT.ENo.  2  0. 

Precipitation   at    OloveraviUe,    MtUon    County,    N.    Y., 

1892  to  1896  * 

(In  inchos.) 

f  from 

MONTH. 

1802. 

1898. 

1804. 

1886. 

1896. 

Mmo. 

Ppcawil>ftr  .....>■••••••■•••••••••• 

1.84 
1.64 
6.81 
1.84 
8.67 
6.06 

4.88 
8.27 
8.10 
2.88 
2.74 
7.48 

8.04 
2.86 
1.10 
2.06 
4.48 
2.06 

• 

2.01 
1.47 
•    6.00 
6.50 
0.06 
8.10 

S.90 
9.S1 

TanilArT. ••■•■••«. 

ITtftttniArv  .   ...    .».   .••.•••.•••■•••• 

4.87 

March ." 

S.» 

Anril 

8.04 

mS  ^^  ^^^^^ 

7.00 

5.M 

Total  ..........XT 

21.96 

28.80 

16.70 

21.02 

80.08 

June 

jn  i»  ; 

4.01 
8.27 
0.28 

1.06 
2.60 
6.80 

4.05 
8.06 
1.64 

8.10 
8.41 
5.16 

8.70 
4.06 
2.01 

8.76 
8.48 

A  limiSt ••■■Ttttt*«*TtTT 

4.7S 

Total .....  t  -  -  T 

17.41 

10.44 

0.65 

8.78 
4.08 
8.14 

11.75 

10.75 

18.00 

OjintAivihAr         <^.... 

8.00 
1.66 
8.20 

8.04 
1.09 
1.84 

1.00 
1.78 
4.88 

6.21 
8.06 
6.87 

8.76 

October 

WovAinlMr •>«. ••••• 

8.58 
8.S0 

Total T  t 

%7.84 

6.90 

11.80 

8.46 

14.64 

0.06 

YMTly  total 

88.60 

44.84 

85.01 

46.41 

48.91 

As  shown  by  Table  No.  2,  the  mean  temperature  for  the  jears 
1894-96,  inclusive,  is  41.6°  F.  The  precipitation  for  the  storage 
period  of  1894  was  17.68  inches;  13.34  inches  for  1895  and  17.03 
inches  for  1896.  The  total  precipitation  for  each  year  was,  for  1894, 
38.19  inches;  1895,  33.03;  and  1896,  36.91  inches. 

If  we  compare  these  figures  with  those  of  Tables  Nos.  2  to  4, 
inclusive,  and  Tables  Nos.  1  to  5,  of  the  first  report,  for  the  corres- 
ponding years,  it  is  seen  that  the  precipitation  of  the  northern  part 
of  the  Hudson  drainage  area  is  frequently  no  higher  than  that  for 
more  southerly  points. 

MISCELLANEOUS  METEOROLOGIOAL  DATA  FOR  1896. 

In  Table  No.  3,  we  have  the  mean  monthly  temperature  and  pre- 
cipitation for  the  year  1896,  at  Albany,  Glens  Falls  and  Western 
Massachusetts,  as  represented  by  the  Williamstown  record;  also 
that  of  the  Northern  Plateau,  etc.  The  total  precipitation  at 
Albany  is  29.74  inches  for  the  whole  year,  while  at  Glens  Falls  it 
was  43.82  inches.    At  King's  station  the  total  for  the  year,  as 


*From  reportB  of  State  Wa*Uier  BareMi. 


State  Engineer  and  Surveyor. 
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shown  in  Table  No.  2  A,  waa  47.95  inches.  At  Williamstown,  which 
we  have  taken  as  representing  the  Western  Massachusetts  pre- 
cipitation, the  total  for  the  year  was  3i;66  inches.  It  is  clear  from 
the  preceding  record  that  we  must  seek  f urth'er  for  an  explanation 
of  why  the  runoff  for  the  water  year  1896,  was  considerably  greater 


TABLE  No.  3. 

Mean  t&mperatwre  and  precipitation  at  Alba/ny^   Ohfixs  FaUsy 
Western  Massachusetts  and   the  Northern    Plateau  for  the 
year  1896. 


(Precipitation  in  inches  ) 


MONTH. 


Albany. 


December 

January  

February 

March 

April 

May  

Mean  and  total  . . . . 

June 

July 

August 

Mean  and  total . . . . 

September 

October 

November 

Mean  and  total . . . . 

Yearly  mean  and  total 


23 


a 


81°. 9 
20O.2 
240.8 
27«>.l 
B0».2 


86«.8 


670.7 
740.2 
72*. 6 


71°. 5 


620.2 

480.4 
440.0 


6I0.5 


480.9 


c 
o 

I 


2.50 
0.98 
4.08 
4.06 
0.»8 
1.55 


14.79 


2.49 
S.57 
2.25 

8.81 


8.81 
1.5S 
1.80 


6.64 


29.74 


Olkns  Falls. 


S  « 


s 


270.8 
170.7 
200.8 
240.8 
470.2 
590.1 


820.8 


640.6 

•690.5 

680.7 


670.6 


580.9 
450.4 
40O.2 


480.2 


450.4 


a 

o 

1- 


8.78 
1.08 
6.41 
6.58 
1.20 
1.58 


19.47 


8.01 
4.58 
2.80 


10.34 


4.81 
8.66 
6.65 


14.01 


48.82 


Wkstbrn  Mas- 

SAOhUBBTTS. 


u 
r 


290.9 
200.4 
240.0 

260.8 

470.8 

60O.9 


840.9 


640.0 
700. § 
670.4 


670.4 


580.8 
4.')0.5 
420.8 


480.9 


4tto.5 


s 
o 

p. 

I 


8.11 
0.71 
2.29 
8.60 
0.77 
2.2a 


W.70 


2.55 
2.66 
8.06 


8.26 


4.82 
2.91 
2.94 


10.70 


81.66 


nobtbbrk 
Plateau. 


S 


26O.0 
140.7 
170.9 
190.9 
480.3 
580.1 


8O0.O 


6I0.6 
670.7 
650.8 


650.0 


550.8 
420.7 
370.5 


450.8 


420.6 


1 


I 


4.18 
2.25 
6.86 
5.56 
1.19 
2.68 


22.17 


2.87 
4.80 
2.58 


10.85 


5.24 
2.85 
5.09 


18.18 


45.60 


than  that  for  the  water  year  1895.  A  part  of  the  explana- 
tion may  be  found  by  considering  the  precipitation  of  the  Northern 
Plateau  as  a  whole.  Referring  to  Table  No.  3,  we  learn  that  th« 
precipitation  of  the  Northern  Plateau  for  the  storage  period  of  1896, 
was  22.13  inches;  for  the  growing  period,  10.25  inches,  and  for  the 
replenishing  period,  13.18  inches,  giving  a  total  of  45.56  inches.  It 
is  probable^  if  we  had  the  record  of  runoff  of  the  Sacandaga  river 


*  Not  in  record.    Mean  of  Champlain  Valley  used. 
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available,  that  we  would  find  the  yield  of  that  stream  for  the  water 
year  of  1896  very  large.    By  way  of  proving  this  proposition  we 
may  refer  to  the  Qloversville  precipitation  record  as  given  in  Table 
No.  2  C,  from  which  it  appears  that  the  total  for  the  storage  period, 
was  21.02  inches;  for  the  growing  period  10.75  inches,  and  for  the 
replenishing  period,  14.64  inches.    The  total  for  the  year  was  46.41 
inches.    As  opposed  to  the  fairly  large  runoff  of  the  Sacandaga, 
main  Upper  Hudson  and  Schroon,  we  have  the  very  low  rainfall  of 
Western  Massachusetts  with  its  consequent  resultant  probable  low 
runoff  of  the  Hoosic  and  Battenkill.    There  is  no  reason   for 
doubting,  that,  if  we  had  gagings  for  all  these  several  divisions  of 
the  Hudson  drainage  area,  we  would  find  them  essentially  in  accord 
with  the  indications  of  the  precipitation  records.    In  a  general  way 
Table  No.  1  shows  the  effect  of  heavier  rainfall  of  the  western  part 
of  the  drainage  area  in  maintaining  stream  flow.    A  further  ex- 
planation of  why  the  runoff  of  the  stream  was  up  to  the  average  in 
1896,  may  be  found  by  considering  that  the  sequence  of  precipita- 
tion was  such  in  1895  as  to  leave  full  ground  water  at  the  beginning 
of  the  1896  water  year.   This  division  of  the  subject  will  be  touched 
upon  further  on. 

The  foregoing  discussion  as  to  the  yield  of  different  parts  of  the 
same  drainage  area  may  lead  us  to  consider  that  the  problem  of 
the  real  relation  between  the  predpitation  and  runoff  of  a  large 
drainage  area  is  an  exceedingly  complicated  one,  far  more  difficult 
than  the  relation  of  these  elements  for  small  areas.  For  instance, 
with  areas  not  exceeding  from  50  to  100  square  miles  it  will  usually 
be  easy  to  so  locate  a  single  meteorological  station  as  to  give 
a  fair  index  of  the  mean  temperature  and  precipitation  of  the 
whole  area,  but  when  the  area  expands  out  to  one  of  several  thou- 
sand square  miles^  as  in  the  case  of  the  Upper  Hudson,  it  is  evident^ 
not  only  that  the  indications  of  a  single  rainfall  station  do  not 
apply,  but  that  the  indications  of  several  stations  may  still  be 
insufficient  to  give  the  true  mean  precipitation.  For  a  drainage 
basin  of  4,500  square  miles  there  should  probably  be  at  least  from 
fifteen  to  twenty-five  stations  properly  distributed  over  the  area. 
In  order  to  find  the  true  mean  rainfall,  the  record  of  each  station 
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should  be  apportioned  to  that  proportional  part  of  the  entire  area 
to  which  it  fairly  applies.  In  this  way  we  could  compute  the  mean 
rainfall  oyer  the  whole  area,  but  in  order  to  obtain  complete  infor- 
mation as  to  the  relation  between  precipitation  and  runoff  we  would 
still  need  to  know  the  runoffs  of  the  several  tributary  streams,  be- 
cause t!he  runoffs  ate  not  always  entirely  proportionate  to  the  rain- 
falls. Again,  the  temperature  element  exercises  so  great  an  influence 
as  to  require  taking  into  account.  The  general  meteorological  condi- 
tions also  vary  over  a  wide  area.  As  will  be  shown  further  on,  the 
meteorology  of  the  Adirondack  region  is  so  far  different  from  that 
of  Albany  that  the  observations  at  Albany  do  not  apply  except  in 
a  very  general  way.  We  may  say  indeed  that  the  Northern  Plateau 
of  the  State  Weather  Bureau  is  mostly  in  a  different  meteorological 
belt. 

The  importance  of  a  knowledge  of  temperature  in  relation  to 
precipitation  and  runoff  is  pointed  out  on  page  98  of  the  1895  report. 
In  order  to  show  such  relations  clearly,  the  available  temperature 
records  have  been  compiled'  and  are  given  herewith.  So  far  as 
known  the  temperature  records  presented  in  the  accompanying 
tables  include  about  every  temperature  record  which  can  be  con- 
sidered as  in  any  degree  applying.  The  accompanying  tables  may 
also  be  referred  to  for  the  available  rainfall  records. 

THE  LAW  OP  EVAPORATION. 

The  great  practical  value  of  a  knowledge  of  the  runoff  of  streams 
in  relation  to  meteorological  phenomena  has  been  pointed  out  in 
the  previous  report,  and  by  way  of  systematizing  and  adding  to 
our  knowledge  of  this  important  subject,  not  only  in  its  application 
to  the  Upper  Hudson,  but  so  far  as  possible  in  relation  to  other 
streams  as  well,  we  will  now  discuss  certain  physical  phenomena 
which  it  is  necessary  to  understand  in  order  to  solve  the  problem 
in  hand.  As  the  first  of  these  we  may  refer  to  evaporation.  The 
law  of  evaporation  from  water  surfaces  has  been  elucidated  by 
various  writers,  among  the  more  recent  of  whom  we  may  place 
Mr.  FitzGerald,  of  the  Boston  water-works,  first.* 

•See  paper  on  Eraporation.    By  Desmond  FltsOemld,  M.  Aoai.  Soc.  C.  B.    Trans.  Am. 
Soo.  a  E..  Vol.  XV.  (Sept.  188©,  pp.  681-6M. 
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Mr.  FitzGerald's  formula  for  evaporation  is  as  follows: 

, /I  +  w 

—  V)  \       •  — =- 


{V-v) 


60 


In  this  formula,  Y  means  the  maximum  force  of  vapor  in  inches  of 
mercury  corresponding  to  the  temperature  of  the  ivater;  t?,  the 
force  of  vapor  present  in  the  air;  IF,  the  velocity  of  the  wind  in 
miles  per  hour,  and  E^  the  evaporation  in  inches  of  depth  per  hour. 
It  can  be  shown  that  there  is  going  on  nearly  always  a  condensation 
of  moLsture  from  the  air  upon  any  water  surface.    At  the  sanii^ 
time  there  is  going  on  a  loss  of  moisture  from  the  water  surface  by 
evaporation.    The  intensity  of  both  these  operations  depends  upon 
the  differen«ce  in  temperature  between  the  air  and  any  water  surface 
with  which  it  may  be  in  contact.    When  the  temperature  of  air  and 
water  are  the  same  both  processes  stop.    Evaporation  is,  therefore, 
in  effect,  the  measure  of  the  difference  of  these  two  exchanges. 
The  experiments  of  Mr.  FitzGerald  and  otihers  have  shown  that 
evaporation  from  water  surfaces  is  subject  to  a  definite  law,  ex- 
pressed by  the  formula  just  given,  but  evaporation  from  the  sur- 
face of  the  ground  has  never  been  reduced  to  any  such  simple  ex- 
pression.   Various  diflSculties  arise  which,  apparently,  render  it  im- 
possible to  make  a  single  expression  covering  all  the  phenomena 
involved.    A  little  reflection  will  convince  one  that  if  the  surface 
of  the  ground  be  kept  constantly  wet,  evaporation  therefrom  will 
go  on  substantially  as  from  a  water  surface.    The  difficulty  in  re- 
ducing evaporation  from  the  ground  to  a  simple  formula  is  largely 
due  to  uncertainty  as  to  the  water  supply.    Thus,  while  the  de- 
mands  of  evaporation  from  the  surface  of  the  ground  are  con- 
tinuous, the  same  as  from  water  surfaces,  the  constant  interrup- 
tions, by  either  complete  or  partial  exhaustion  of  the  available 
supply,  complicates  the  action  so  much  as  to  render  expression  by 
formula  imposible.    The  demands  of  vegetation,  which  vary  greatly 
at  different  seasons  of  the  year,  also  come  in  to  further  complicate 
the  problem. 


TAl 
Precipitation  at  Gamthridge  Washington  Academy y  Caml 


MONTH. 

December 

Januaiy 

February 

March 

April 

May 

Total 

June 

July 

AufiTUSt 

Total 

September 

October. 

November. 

Total 

Yearly  total 


1827. 

1828. 

12.86 
6.48 
2.97 
2.61 
7.24 
8.68 

4.25 
2.49 
2.00 
1.80 
1.77 
4.26 

25.29 

16.06 

4.49 
5.01 
4.02 

5.86 
4.91 
6.54 

18.52 

15.81 

8.66 
4.72 
2.98 

6.88 
2.47 
6.8r 

11.81 

15.68 

50.12 

47.50 

1829. 


0.43 
4.10 
2.25 
2.40 
4.86 
8.77 


17.80 


4.97 
2.50 
0.81 


8.28 


8.80 
8.08 
8.94 


10.87 


86.85 


189a 


8.1S 

190 
2.W 
2.29 
1.S4 
l.« 


12.41 


5.15 
3.66 
1.30 


10.01 


3.50 
8.35 
8.S5 


10.9) 


22M 


*From  State  Meteorology. 


No.  5. 

,  Waahmgton  Coimty^  N.  T.^from  1827  to  1839,  inchcsive* 


bes.) 


1888. 

1888. 

1884. 

1885. 

1886. 

1887. 

1888. 

1889. 

Mean. 

0 
0 
5 

0 
0 
0 

2.60 
4.17 
4.16 
8.67 
4.00 
8.80 

8.61 
1.94 
1.98 
8.09 
^        1.85 
9.67 

1.17 
1.41 
1.70 
8.48 
8.68 
8.66 

1.98 
4.85 
8.15 
8.80 
1.95 
8.65 

0.98 
6.88 
4.15 
0.96 
8.06 
8.65 

1.58 
8.70 
8.68 
3.80 
8.90 
4.60 

8.18 
8.05 
8  65 
0.75 
0.98 
4.04 

8.10 
8.47 
1.88 
0.95 
9.49 
8.17 

8.86 
8.86 
8.61 
8.18 
8.86 
8.65 

5 

21.80 

19.49 

11.85 

15.18 

17.64 

17.65 

18.55 

19.06 

17.46 

1.70 
4.85 
6.88 

8.79 
4.86 
6.74 

8.74 
8.68 
1.87 

6.85 
4.48 
5.80 

8.86 
1.66 

8.80 
2.80 
8.58 

8.78 
8.46 
8.62 

7.08 
6.48 
8.81 

4.66 
8.91 
8.96 

I 

12.88 

14.89 

6.79 

16.08 

7.79 

8.18 

19.86 

14.81 

18.55 

> 

» 

8.88 
4.88 
4.88 

11.76 

8.79 
8.85 
8.18 

8.47 
4.81 
8.06 

1.10 
8.67 
8.00 

8.44 
8.10 
8.48 

1.15 
8.88 
1.80 

4.10 
8.15 
8.68 

8.17 
1.10 
8.48 

8.87 
8.60 
8.89 

► 

14.87 

9.73 

6.77 

8.08 

5.^ 

10.88 

6.75 

10.16 

1 

46.44 

48.66 

88.87 

86.96 

88.45 

80.91 

44.84 

40.68 

40.17 

tMean  of  twelve  years. 


TABl 
Precipitation  at  ChrammUe  Academy^  OranviUsy  Washington  6Vv 

(Ini 


MONTH. 

1886. 

1886. 

1887. 

188R. 

1889. 

1840.     ' 

December 

t8.56 
8.09 
1.06 
1.90 
8.86 
8.84 

1.17 
8.88 
8.68 
0.65 
8.57 
8.60 

t8.90 

18.56 
1.88 
0.50 
0.89 
0.64 
4.88 

8.56 
1.79 
1.86 
1.66 
8.08 
8.96 

1.98 

January 

8.10 

February.  ......................  . .  • . 

1.00 

March 

1.71 

April 

8.05 

May 

8.65 

'"^j «•«••... 

Total 

14.08 

14.48 

9.84 

18.89 

18.09 

JnnA ,. 

4.78 
8.18 
6.08 

1.90 
0.68 
1.72 

8.46 
8.80 
4.83 

4.78 
4.18 
1.50 

4.89 

July 

AumiBt 

1.6H 
3.43 

Total 

18.98 

4.85 

10.09 

10.86 

9.40 

September 

1.5S 
1.79 
1.06 

1.80 
8.68 
8.45 

8.48 
8.89 
8.86 

8.80 
1.45 
8.01 

2.60 

October 

8. TO 

NoTember 

2.18 

Total 

5.28 

7.88 

8.78 

5.76 

8.47 

82.89 

86.05 

88.66 

28.51 

80.06 

*  From  State  Meteorology. 


tMaan  of  thirtd 


!fo.  6. 

,  If.  7.y  for  the  years  indicated^  from  1836  to  1849,  mchmve.^ 


1842. 

1848. 

1844. 

1845. 

1846. 

1847. 

1848. 

1849. 

Mdan. 

1.96 
0.64 
1.07 
2.48 
8.29 
2.80 

1.76 
0.45 
1.17 
8.66 
2.86 
2.24 

1.67 
2.46 
1.08 
1.68 
1.06 
4.06 

1.14 
8.80 
1.82 
1.18 
8.18 
4.19 

1.78 
2.86 
1.62 
1.66 
1.08 
8.46 

2.88 
8.08 
2.82 
1.58 
1.47 
2.94 

6.15 
8.09 
1.94 
2.23 
1.01 
5.21 

6.21 
0.80 
1.08 
2.04 
1.08 
8.58 

2.48 
2.06 
1.42 
1.74 
2.18 
8.47 

12.26 

11.64 

11.96 

14.81 

11.89 

14.12 

19.68 

18.68 

18.82 

8.25 

8.80 
1.91 

1.86 
4.94 
2.91 

2.06 
2.65 
2.10 

4.28 
8.18 
8.42 

8.27 
8.59 
0.68 

8.86 
6.27 
4.22 

4.86 

12.62 

8.57 

2.81 
1.01 
5.44 

8.21 
8.68 
2.97 

8.96 

9.71 

6.88 

10.78 

7.49 

18.85 

20.45 

8.66 

9.81 

8.53 
1.81 
8.70 

1.68 
1.16 
1.86 

4.93 
4.90 
1.96 

4.45 
2.51 
7.64 

8.58 
8.00 
4.07 

8.80 
6.04 
8.14 

1.74 
2.74 
2.15 

1.13 
6.22 
2.68 

2.67 
2.90 
2.88 

9.04 

4.65 

11.79 

14.60 

10.65 

11.98 

6.68 

8.98 

8.45 

80.26 

26.00 

80.58 

89.59 

80.08 

89.96 

46.71 

81.88 

81.58 

rs. 


t  Not  used  Id  computing  yearly  meani. 


Tj 


Precipitation  at  South  Ha^tford^  Washington  Cmn 


(In 


MONTH. 

1868. 

1864. 

1865. 

1866. 

1867. 

1668. 

W 

Decembor 

8.28 
1.56 
1.75 
2.95 
5.75 
6.53 

4.40 
2.60 
1.80 
6.06 
3.80 
7.58 

3.55 
1.18 
4.74 
1.94 
0.68 
1.06 

8.68 
1.41 
2.85 
1.95 
4.59 
8.50 

1.20 

January 

4.00 

Fobniarv 

MO  1 

March 

2.45 

April 

2.85 

May 

6.20  . 

amMMmj     .•....•..••....••••..*«.••...••....•....... 

\ 

1 

Total 

21.77 

25.71 

18.15 

22.99 

17.80 

Jane 

0.82 
1.95 
7.68 

8.  vo 
4.56 
0.96 

8.65 
2.46 
4.84 

10.96 
8.73 
2.50 

2.00 

July. 

O.80 

Ausiist ..,,,  ^ .,,,..,,  ^  t 

10.12 

1.84    .. 

Aa,>A^uww  .••......•....•...•......•.•.•.•..•..... 

1 

Total 

••••*••• 

10.45 

9.50 

10.45 

17.18 

5.54 

SfiDtombAr 

2.80 
2.60 
2.13 

4.55 
4.55 
6.90 

2.08 
2.27 
4.96 

5.28 
1.07 
4.96 

1.80 
2.78 
8.00 

October 

2.71  , 

Noyember. ...........  i ......  t ........  r  1 1  .> ... . 

8.80  ' 

1 

Total 

7.58 

16.00 

9.81 

11.81 

7.02 

■  *  •      •  •  «  • 

Yearly  total 

48.22 

44.52 

84.91 

47.12 

•F 

'rem  record  b 

E  No.  7. 

y.  Y.,  for  the  yea/ra  indicated,  from,  1863  to  1879.* 


1870. 

i8n. 

1878. 

1878. 

1874. 

1876. 

1876. 

1877. 

1878. 

1879. 

Mean. 

4.15 
2.87 
8.78 
8.58 
1.85 
0.65 

1.78 
8.62 
8.61 
8.88 
1.96 
8.10 

8.78 
1.08 
1.96 
2.88 
8.06 
4.66 

8.86 
8.48 
8.90 
8.06 
8.85 
1.80 

1.90 
8.68 
4.86 
4.91 
8.16 
8.76 

8.18 
8.90 
0.48 
8.96 
1.96 
8.17 

0.86 
6.06 
1.70 
1.70 
8.86 
8.60 

6.16 
8.00 

8.18 
8.68 
8.66 
8.86 
8.71 
8.78 

16.88 

14.18 

15.78 

18.28 

19.09 

18.(77 

14.45 

18.16 

3.35 
8.70 
1.45 

8.05 
5.45 
9.10 

6.40 
4.15 
7.15 

0.96 
4  15 
8.16 

"'"a.w 

4.80 
6.80 
1.86 

4.85 
4.86 
8.40 

8.80 
4.86 
6.80 

^••>      •••• 

4.18 
8.74 
4.68 

8.50 

17.60 

17.T0 

8.86 

11.46 

18.10 

18.96 

18.48 

2.15 
2.95 
1.12 

8.00 
8.60 
8.15 

1.60 
8.90 
8.40 

8.20 
4.46 

4.58 

8.85 
6.90 
4.66 

6.70 
1.80 
0.80 

0.66 
4.76 
4.96 

0.77 
4.81 
8.61 

8.74 
4.04 
8.86 

6.22 

7.66 

7.90 

18.17 

•■•■••• 

14.90 

7.70 

10.86 

8.60 

10.64 

81.64 

89.43 

41.88 

88.70 

88.84 

86.92 

86.99 

41.28 

0.  M.  Ingalsbee. 


IH 


l>^7  io  1S4S,  induswe.* 


t  ^J 

4  <^ 


'v*  2^ 


4  68  I 


i^a. 


l.ST 
M6 
1.1)9 
0.7U 
1.48 
1.31 


7.00 


4.09 
5.13 
2.90 


12.12 


3.  IS 


1.40 
8.67 
8.23 


8.30 


ISM. 


1.05 
2.70 
1.06 
1.88 
1.S6 
S.58 


11.53 


4.10 
1.77 
1.77 


.64 


1.34 
4.48 
1.52 


7.84 

^Tsi 


1845. 


1.01 
2.05 
1.73 
1.04 
1.71 
8.56 


12.90 


1.07 
4.25 
2.98 

8.30 


2.93 
2.95 
8.72 


9.60 

soTso 


1846. 


0.90 
1.06 
1.86 
1.25 
0.90 
8.71 

9.78 

2.34 
2.58 
0.91 

5.78 

2.16 
5.20 
4.27 

11.63 

"27717" 


1847. 


0.59 
1.96 
3.85 
1.96 
8.76 
1.41 

18.03 

ITiT 

1.22 
2.86 

7.06 

"sTse" 

0.99 
4.80 

13.65 

~^7u 


1848. 


8.01 
1.88 
0.80 
0.68 
0.68 
4.88 

11.88 

"  1.14 
8.29 
2.46 

8.22 
8.06 

7.16 

"aoT42~ 


Mean. 


2.14 
2.85 
2.48 
1.78 
1.91 
2.79 

18.40 

8.42 
8.67 
2.86 

9.04 

2.84 
8.29 
2.94 

9.07 

"aMl 


i 


rn  1825  to  1849,  mdusweJ 


DecemlM 
January* 
Februai^ 
March.. 
April . . . i 
May . . . .  t 

Total 

■  - 

•Tixn0. ...  I 
July...., 
August.  I 

TotaT 

Septemlj 
Octoben 
NoTembl 

TouT 

Yearly  if 


1848. 


4.06 
2.68 
0.96 
2.57 
8.68 
1.07 


14.01 


4.48 
4.41 
8.81 

12.70 

2.06 
4.47 
4.59 

11.12 

87.88 


1844. 

1845. 

1846. 

1847. 

1848. 

1849. 

8.13 
8.91 
8.15 
8.43 
1.70 
7.89 

2.12 
4.11 
8.89 
8.43 
8.88 
8.54 

*(5.97) 
/*•••■•• 

t8.75 
8.60 
8.89 
8.04 
2.15 
8.64 

6.48 
8.41 
1.21 
4.24 
8.78 
8.00 

9.91 
8.09 
1.86 
1.85 
2.68 
8.80 

19.71 

19.87 

18.07 

20.06 

22.18 

2.99 
4.47 
4.04 

4.80 
2.19 
0.94 

4.87 
8.84 
8.65 

2.20 
6.40 
2.71 

8.78 
0.98 
8.96 

11.50 

7.48 

10.86 

11.81 

8.60 

2.57 
8.78 
2.00 

3.94 
8.31 
8.84 

8.76 
4.53 
8.26 

2.66 
2.59 
0.40 

1.88 
8.85 
4.22 

8.85 

10.09 

10.56 

6.65 

14.80 

89.56 

86.89 

88.86 

87.08 

45.08 

Means. 


8.78 
8.69 
8.06 
8.86 
2.58 
8.04 


15.46 


4.29 
4.81 
8.66 

18.16 

8.08 
8.56 
8.46 

9^11 

86.78 


TABIi 
Precipitation  at  JoTmstown  Academy^  Johnstown^  FuUon  0/;  1 


MONTH. 

1888. 

1829. 

1880. 

1881. 

1882. 

1888. 

18N.    1 

December 

•f2.96 
2.99 
2.57 
8.19 
2.88 
4.82 

0.64 
4.11 
2.61 
2.16 
4.49 
2.68 

t2.20 

t2.98 
8.00 
8.61 
8.06 
8.26 
2.28 

1.10 
4.60 
8.86 
0.80 
0.97 
4.70 

48.61 

^.t 

January 

a  1  -. 

February 

i.r. 

March.  .1 

IS 

April 

3.? 

May 

Total 

19.88 

16.58 

16.67 

16.06 

K.tf 

June. 

4.89 
6.18 
2.96 

8.84 
8.68 
1.61 

6.07 
6.11 
2.69 

1.84 
4.86 
1.94 

3fi 
3* 

July 

A^umst i ..........  i ................ . 

Total 

12.82 

9.06 

12.77 

8.68 

September 

4.12 
2.00 
4.66 

8.49 
8.10 
2.88 

•  ••••••  • 

8.70 
3.88 
0.76 

1.06 
1.89 
8.83 

••■••••■ 

October 

November 

I.-. 

^, 

Total 

10.78 

9.42 

7.K' 

6.67 

iiu; 

— i— 

Yearly  total 

42.66 

86.08 

88.71 

80.88 

fi."* 

*  From  Statt  metereorology. 


fMeanct^ 


10. 


.  Y.,  for  the  years  indicated,  from  1828  to  1845,  indtieive.* 


1886. 

1887. 

■ 
1888. 

1889. 

1840. 

1841. 

1842. 

1848. 

1844. 

1845. 

Mean. 

I 
J 

5 
3 
3 
5 

0.50 
1.90 
2.80 
8.24 
2.87 
1.99 

6.90 
4.64 
3.74 
6.78 
4.01 
8.56 

4.96 

4.88 
8.60 
5.47 
2.02 
4.58 

«8.45 

••■■•••• 

•He.98 
8.51 
0.87 
8.90 
2.84 
2.89 

5.18 
1.78 
8.71 
8.49 
3.18 
1.91 

2.79 
1.16 
1.26 
8.88 
2.86 
1.95 

2.25 
8.95 
8.90 
6.00 
1.07 
4.03 

2.27 
8.45 
4.00 
8.44 
2.90 
2.29 

2.91 
8.80 
2.86 
8.68 
2.98 
3.45 

1 

18.80 

84.68 

25.45 

16.44 

19.14 

12.88 

22.10 

18.85 

19.08 

1 

1 
5 

8.84 
8.75 
1.50 

2.76 
8.98 
2.40 

5.45 
2.88 
7.48 

8.65 
8.18 
2.77 

6.29 
5.28 
4.80 

8.44 
2.12 
8.17 

8.72 
4.52 
4.66 

2.98 
8.70 
1.07 

4.20 
4.01 
8.14 

3 

9.09 

9.14 

15.19 

9.60 

15.91 

8.78 

12.00 

7.75 

11.85 

I 
1 
5 

2.74 
8.84 
2.03 

8.61 

2.44 
8.46 
2.81 

1.61 
8.20 
5.68 

4.48 
1.14 
8.88 

4.10 
2.96 
4.26 

2.96 
4.74 
2.80 

4.16 
6.82 
4.77 

1.88 
8.64 

4.68 

2.87 
8.89 
8.38 

) 

8.70 

10.49 

8.94 

11.81 

10.09 

14.75 

10.15 

9.49 

2 

81.00 

52.42 

51.18 

»  ■  ■      •  •  •  • 

84.96 

46.88 

81.70 

40.75 

86.25 

39.98 

rears. 


t  Not  used  In  computing  totals. 


State  Enoinbbb  and  Subveyob.  815 

The  Absorption  of  Moisture  by  Soils. 

Moreover  different  soils  have  different  capacities  for  absorption 
of  moistnre.  As  illustrating  this  statement,  we  may  refer  to  the 
experiments  of  Professor  Schtibler,*  who  determined  the  amoant 
of  moisture  which  various  dry  soils  will  absorb  from  the  atmos- 
phere. According  to  his  experiments,  1,000  grains  of  earth  spread 
out  on  a  surface  of  fifty  square  inches,  in  a  temperature  which 
varied  between  59°  and  65.7°  F.  absorbed  the  following  amounts 
of  moisture  in  grains -in  the  stated  times: 

12  hours.     24  hours.     48  hours.      72  hours. 

Siliceoufi  sand: 

Calcareous  sand 

Gypsum  powder 

Sandy  clay 

Loamy  clay 

Stiff  clay 

Grey  pure  clay 

Fine  lime 

Fine  magnesia 

Humus 

Garden  mould 

Arable  soil 

Slaty  marl 

From  the  foregoing  tabulation  it  is  determined  that  soite  possess 
different  capacities  for  absorbing  moisture  from  the  air.  Sand 
possesses  this  property  in  the  smallest  degree,  while  humus  pos- 
sesses it  in  the  greatest  degree.  Ordinary  arable  eoils  and  clays, 
garden  mould,  etc.,  possess  it  in  a  considerable  degree.  In  any 
case  the  showing  of  this  tabulation  is  such  as  to  lead  to  the  conclu- 
sion that  not  only  the  general  character  of  the  soil  of  a  drainage 
basin,  but  of  the  weather  as  well,  may  influence  the  runoff  of  a 


0. 

0 

0 

0 

2 

3 

3 

3 

1 

1 

1 

1 

21 

26 

28 

28 

25 

30 

34 

35 

30 

36 

40 

41 

37 

42 

48 

49 

26 

31 

35 

35 

69 

76 

80 

82 

80 

97 

110 

120 

35 

45 

50 

62 

16 

22 

23 

23 

24 

29 

32 

33 

•Paper  on  the  Physfcal  Properties  of  Soil,  and  on  the  means  of  inyevtlgatlng  them. 
By  Professor  Schflbler,  of  the  University  of  Tllbiogen.  Jour.  Royal  Aerie.  Soc.  of  Eng- 
land, ToL  I.  pp.  177-21S. 
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Btream  somewhat.  By  way  of  enforcing  this  statement  we  may 
refer  to  the  views  of  Mr.  O'Meara,  as  given  in  his  paper  on  Irriga- 
tion in  Colorado.*  In  this  paper  Mc  O'Meara  discusses  the  loss  of 
rainfall  by  evaporation  in  Colorado,  taking  the  eame  view  thereof 
that  has  been  expressed  in  the  Genesee  storage  report,  page  662, 
Mr.  O'Meara  states  that  in  Colorado  westerly  winds  frequently 
carry  away  heavy  snowfalls  in  the  course  of  a  few  hours,  almost 
without  moistening  the  soil.  We  have  there  the  ca«e  of  a  large 
loss  of  water  by  evaporation  from  a  drainage  area  due  to  wind 
action,  as  well  as  an  illustration,  probably,  of  the  tendency  of  cer- 
tain soils  to  absorb  moisture  very  slightly,  as  indicated  by  Schub- 
ler's  table. 

The  Experiments  of  Balduoin  Latham. 

As  another  illustration  of  how  greatly  the  amount  of  water 
evaporated  from  the  surface  of  the  ground  will  vary  under  the 
influence  of  vegetation,  we  may  refer  to  statements  made  by  Bald- 
win Latham,  M.  Inst.  C.  E.,  in  discussing  Mr.  O'Meara's  paper. 
Mr.  Latham  said  that,  beginning  in  June,  1870,  he  discharged  sew- 
age upon  a  definite  area,  planted  with  rye  grass,  at  the  Beddington- 
Croyden  sewage  farm,  the  grass  being  so  placed  in  a  water-tight 
tank  six  inches  deep  and  provided  with  suitable  underdrains  and 
means  of  collecting  any  water  that  flowed  off,  that  definite  results 
could  be  obtained.  The  experiment  was  oontinued  from  June  18, 
1870,  to  June  12,  1871,  a  period  pf  360  days,  during  which  time 
20.03  inches  of  rain  fell,  and  the  water  evaporated  from  a  square 
yard  of  surface  amounted  to  8,712  pounds,  or  to  a  depth  of  186.3 
inches  in  a  year.  The  severe  cold  of  the  winter  of  1870-1871  killed 
the  grass,  so  that  in  January  and  February  it  was  entirely  without 
life.  The  effect  of  killing  the  grass  was  shown  by  decrease  in 
evaporation.  In  December,  when  the  grass  was  living,  193  pounds 
of  water  was  evaporated,  but  in  January,  only  30  pounds,  and  in 
February,  82  pounds.  Experiments  on  another  plat,  during  the 
year  1871-72,  gave  for  a  period  of  370  days,  with  a  rainfall  of  24.98 

'Paper  on  the  Introduction  of  Irrigation  in  New  Countries  oa  illustrated  in  Northern 
Colorado.    By  Patrick  O'Meara,  M.  Inst  C.  O.  Proc  Inst.  C.  Bl  toI.  LXXIU  (18S8),  p.  186. 
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4.18 
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8.87 
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8.85 
5.01 
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inches,  a  total  application  of  water  of  4,263  ponnds  per  square 
yard,  amounting  to  a  depth  of  91.2  inches  over  the  area.  These 
experiments  indicate  the  large  quantities  of  water  which  may  be 
evaporated  by  growing  crops,  especially  grass  crops,  provided  a 
full  supply  of  water  is  furnished. 

Evapora4ion  from  Long  and  Short  ChrasB, 

Observations  as  to  the  evaporation  from  meadow  and  grass  crops 
generally,  in  conjunction  with  evaporation  from  water  surfaces, 
have  been  made  at  various  places,  as,  for  instance,  Emdrup  and 
Copenhagen,  in  Denmark.*  According  to  these  observations  it 
appears  that  the  mean  evaporation  from  water  for  a  period  of 
eleven  years  in  Denmark  was  27.9  inches.  The  mean  evaporation 
from  short  grass  for  a  period  of  eight  years  was  determined  at 
30.1  inches,  while  for  long  grass,  for  a  period  of  eight  years,  the 
mean  evaporation  is  given  at  44  inches.  Inasmuch  as  these  inter- 
esting tables  may  be  readily  referred  to  at  the  place  cited,  tljey 
are  not  reproduced  here.  As  regards  the  general  question  of 
evaporation,  Mr.  Beardhiore  states  that  the  anioiint  from  land 
must  generally  be  below  the  actual  rainfall,  but  will  vary  at  diflfei- 
ent  places  according  to  the  character  of  the  soil,  the  vegetation, 
the  contour  of  the  district  and  the  character  of  the  rainfall  during 
any  particular  season.  Immediately  after  rain,  evaporation  pro- 
ceeds rapidly,  especially  from  light  soil  with  scant  vegetation  and 
surface  exposed  to  the  full  action  of  the  sun  and  wind;  the  result 
is  that  the  surface  soon  ibecomes  deesicated  and  the  amount  of 
evaporation  then  decreases.  In  a  well  wooded  district,  evapora- 
tion from  the  surface  of  the  ground  is  less  active  than  in  an  open 
country,  although  the  process  is  more  constant  than  from  open, 
exposed  soil;  it  is  especially  active  in  the  spring  and  early  summer 
months,  while  the  development  of  foliage  is  taking  place.f 

« 

Evaporation  in  England. 

In  order  to  show  the  relation  between  rainfall,  evaporation  and 
temperature,  we  may  refer  to  the  following;  also  taken  from  Beard- 

*See  A  Manual  of  Hydrology.    By  Nathanial  Beardmore,  pp.  286c-296d. 
t  Beu'dmore'i  Ifonual  of  Hydrology,  p.  2M. 

5i 


818 


Annual  Bbport  of  thb 


more.  At  Little  Bridy,  Dorset,  England,  the  following  results 
were  obtained  from  an  evaporating  dish,  the  surface  of  which  was 
four  inches  above  the  ground  and  448  feet  above  the  level  of  the 
sea.    The  rainfall  and  evaporation  are  given  in  inches: 


Year. 
1858. 

1859. 
1860. 


Annaal 

Mean  annual 

rainfall. 

•THj>oratton. 

temperature. 

36.41 

25.86 

48.4= 

38.98 

29.04 

50.1° 

48.93 

22.86 

54.6° 

At  Badcliffe  Observatory,  Oxford,  England,  we  have  the  follow- 
ing, the  evaporation  being  calculated  from  observations  of  dry  and 
wet  bulb  thermometers.  Rainfall  and  evaporation  are  given  in 
inches  as  before: 


Tear. 

1852. 
1853. 
1854. 
1855. 
1856. 


Annual 

Ananal 

Mean  annual 

rainfall. 

•T&pomtlon. 

temperature. 

40.4 

34.79 

• 

50.0° 

26.2 

31.84 

47.5° 

70.7 

36.2 

49.2° 

25.2 

27.6 

47.2° 

26.9 

24.55 

48.7° 

Evaporation  at  Demeraa-a. 

For  results  in  a  tropical  region  we  have  the  following  from  the 
Georgetown  Observatory,  Demerara,  the  height  above  sea  level 
being  ten  feet.    (Rainfall  and  evaporation  in  inches: 


Year. 

1854. 
1855. 
1856. 


Annual 

Anniul 

Mean  annual 

rainfall. 

e'raporatlon. 

temperature. 

95.16 

33.74 

79.1° 

87.36 

33.71 

80.6° 

.      87.74 

37.91 

79.1° 

1846. 


B7.79 


52.58 


Te  50.15 


1846. 

1847. 

1848. 

1849. 

1860. 

28.67 
26.18 
20.87 
87.61 
62.40 
68.80 

27.90 
26.60 
24.91 
80.85 
44.28 
61.47 

84.18 
89.92 
26.68 
88.47 
48.88 
68.06 

86.68 
80.88 
80.88 
86.00 
44.12 
57.10 

28.91 
27.65 
28.97 
88.89 
48.48 
68.06 

87.14 

85.90 

89.18 

85.90 

85.91 

68.22 
72.94 
72.68 

66.82 
74.53 
71.08 

69.94 
71.62 
71.92 

67.68 
72.20 
69.91 

67.92 
72.62 
68.06 

71.28 

70.79 

71.16 

69.91 

69.58 

68.80 
49.87 
44.78 

61.92 
49.50 
44.12 

58.78 
60.90 
88.81 

69.78 
49.18 
46.18 

60.57 
49.79 
42.15 

61.84 

64.80 

51.86 

49.88 

51.71 

49.96 

4861 

49.78 

48.86 

48.06 

1861. 


84.86 
25.68 
80.85 
87.51 
46.87 
57.19 

86.97 

"m^ 

70.88 
67.26 

67.81 


62.20 
68.16 
86.02 


60.46 


47.98 


1868. 

1868. 

28.22 
19.25 
27.48 
82.16 

41.79 
58.66 

85.17 
25.16 
28.08 
86.55 
46.84 
59.44 

88.76 

88.53 

67.64 
72.40 
67.92 

70.49 
71.80 
71.66 

69.29 

71.11 

60.56 
61.88 
89.10 

62.59 
47.78 
40.86 

50.88 

60.41 

46.78 

49.66 

1854. 


28.67 
26.92 
84.20 
84.18 
44.41 
61.98 


86.72 


69.99 
77.88 
71.88 


72.88 


64.06 
58.69 
41.58 


1866. 


28.80 
80.57 
22.67 
84.60 
47.20 
60.08 


86.61 


66.70 
75.11 
69  61 


70.44 


68.06 


49.98 


66.10 
68.10 
48.05 


58.42 


49.27 


1866. 


81.40 
♦22.15 
t22.18 
27.46 
48.21 
55.16 


84.43 


4:70.38 

75.64 

166.56 


70.8i 


t 62.61 
$49.60 
$89.77 


50.66 


47.68 


Mean. 


28.29 
24.48 
25.07 
84.78 
47.88 
59.60 

86.58 

68.14 
72.58 
69.88 

70.18 

61.64 
49.88 
89.48 

60^80 

48.41 


k. 


^  No  record.  Mean  of  80  years  used. 


TABU 
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MONTH 

December 

January 

February 

Mardi 

April 

Uay 

Mean 

June 

July 

Auguflt... , 

Mean , 

September 

October 

November 

Mean 

Yearly  mean 


1879. 

1880. 

1881. 

18B8. 

1888. 

28 

89 

86 

89 

81 

18 

81 

80 

87 

88 

19 

88 

87 

88 

89 

80 

88 

87 

89 

80 

42 

60 

47 

47 

47 

61 

66 

65 

66 

50 

88.0 

80.5 

86.8 

40.0 

86.5 

66 

78 

65 

69 

78 

71 

75 

74 

74 

78 

68 

71 

78 

78 

70 

68.8 

72.6 

70.7 

72.0 

71.7 

60 

66 

71 

65 

61 

66 

51 

65 

56 

51 

87 

88 

44 

41 

44 

51.0 

61.8 

66.7 

64.0 

58.0 

46.8 

60.8 

60.8 

51.6 

49.8 

1884. 


81 
84 
88 
36 

4S 
59 


88. 5 


78 
71 
78 


!^ 


T8.0 


68 
61 
88 


58.3 


50.8 
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'rem,  1879  to  1895,  indlMsme.* 


1886. 

1887. 

1888. 

1889. 

1890. 

1891. 

1888. 

1898. 

1884. 

1806. 

Mean. 

80 

24 

28 

80 

85 

20 

87 

26 

26 

29 

29.2 

20 

21 

15 

80 

31 

25 

24 

17 

27 

28 

28.4 

23 

25 

28 

20 

81 

28 

26 

22 

21 

19 

25.0 

88 

28 

26 

85 

81 

82 

80 

81 

40 

80 

82.0 

50 

48 

44 

48 

47 

49 

46 

44 

48 

47 

46.6 

59 

65 

58 

61 

57 

57 

57 

58 

60 

62 

69.8 

35.8 

84.8 

82.8 

87.8 

88.7 

85.2 

86.7 

38.0 

87.0 

86.0 

86.0 

66 

69 

69 

67 

68 

68 

71 

70 

TO 

78 

69.0 

72 

77 

70 

72 

71 

69 

78 

73 

76 

70 

72.5 

70 

68 

70 

70 

71 

71 

72 

72 

69 

72 

70.6 

69.3 

71.8 

69.7 

69.7 

70.0 

69.8 

72.0 

71.8 

71.8 

71.7 

70.7 

63 

59 

68 

64 

62 

67 

62 

59 

67 

67 

68.7 

62 

49 

44 

49 

51 

50 

51 

54 

58 

47 

61.2 

40 

88 

40 

48 

88 

89 

88 

89 

86 

41 

39.7 

51.7 

48.7 

49.0 

52.0 

50.8 

52.0 

50.8 

50.7 

52.0 

61.7 

61.5 

48.2 

47.2 

46.9 

49.1 

49.4 

47.9 

48.9 

47.0 

49.8 

48.8 

48.6 

SVeather  Bureau. 


TABl 
Mean  Um/perabare  ai  Glent  J 


MONTH. 

1870. 

1880. 

1881. 

1888. 

1883. 

1881        A 

December 

86.6 
14.7 
17.5 
20.8 
44.6 
66.8 

86.1 
28.0 
26.0 
80.0 
50.1 
68.5 

17.8 
10.8 
21.0 
88.8 
45.1 
68.1 

• 

88.2 
21.4 
86.6 
84.0 
48.0 
54.8 

28.8 
16.0 
28.0 
86.7 
44.8 
58.0 

28.9' 

12.9 

86.0  1 

ao.6 

46  4 

January • 

February 

Mardti. .'. 

April 

^.  .                                                              . 

58.5 

"■■"*  ••■•"••■••••••••••••••••••••••••••••••••••• 

Mean 

88.2 

88.4 

81.8 

85.4 

82.1 

38  0 

June 

60.5 
78.7 
70.7 

78.8 
75.8 
71.5 

68.8 
72.7 
78.2 

67.0 
74.2 
74.2 

71.4 
71.1 
TO.O 

71 -5 

July 

70  3 

Auguiit 

71  *? 

Mean 

71.8 

78.0 

60.0 

71.8 

70.8 

71.2 

■ 'r==d 

September 

62.1 
58.4 
87.8 

66.5 
51.4 
84.8 

60.5 
60.8 
88.0 

64.6 
54.2 
86.4 

60.7 
48.6 
80.8 

66  4 

October ". . 

51  0 

November 

87.2  ' 

Mean  ...................................... 

58.6 

50.7 

58.6 

51.7 

40.6 

51.5        \ 

Yearly  mean 

47.8 

60.1 

46.6 

48.6 

46.1 

Al.t 

t 
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No.  13. 

!ff,  from  1879  to  1895,  vnclnuime: 


1886. 

1887. 

1888. 

1889. 

1890. 

1801. 

isgfi. 

18B8. 

1894. 

1806. 

Mean. 

\ 

26.6 
18.8 
18.8 
81.8 
61.7 
68.7 

19.6 
16.6 
22.1 
26.7 
41.6 
66.4 

25.0 
9.6 
20.0 
26.6 
48.2 
58.6 

28.0 
28.1 
18.7 
85.9 
51.4 
68.4 

82.2 
26.9 
27.8 
80.8 
48.5 
68.5 

16.9 
22.7 
26.6 
82.4 
50.2 
58.5 

84.8 
21.6 
26.0 
29.6 
48.8 
57.8 

24.4 
18.0 
20.1 
80.7 
44.2 
60.2 

29.6 
24.8 
19.8 
89.4 
50.0 
61.6 

26.9 
20.8 
17.7 
20.2 
48.2 
68.6 

26.6 
19.2 
21.6 
80.4 
46.8 
60.9 

1 

84.3 

82.0 

80.6 

87.6 

87.4 

84.5 

86.1 

82.1 

86.2 

84.4 

84.1 

66.7 
72.2 
69.8 

60.6 
74.8 
68.7 

09.7 
72.6 
71.1 

68.6 
78.0 
09.6 

09.8 
70.0 
68.2 

66.6 
09^.8 
71.1 

70.9 
78.8 
71.0 

71.4 
71.4 
71.1 

70.1 
74.6 
68.9 

78.2 
71.1 
70.7 

60.4 
72.6 
70.5 

60.6 

71.0 

71.1 

70.4 

09.2 

69.2 

71.7 

71.8 

71.2 

71.7 

70.8 

64.9 
51.6 
87.7 

68.0 
48.7 
86.8 

60.0 
44.2 
88.7 

62.9 
46.1 
40.9 

61.2 
49.8 
86.5 

66.8 
49.8 
88.2 

62.8 
60.8 
87.7 

57.1 
54.1 
88.2 

66.2 
52.7 
85.0 

66.2 
47.1 
89.2 

68.1 
60.5 
87.7 

51.4 

48.0 

47.6 

50.0 

49.2 

51.4 

50.1 

49.8 

51.8 

50.5 

50.4 

47.4 

45.7 

44.9 

48.9 

48.8 

47.4 

48.5 

46.8 

48.7 

47.7 

47.4 

t  by  J.  Lapbain. 


TABU 
Meam,  temperatwre  ai  Keene  VaUeyj£ssa6 


1879. 


t».6 
90.5 
18.8 
88.4 
87.8 
56.6 


80.9 


61.4 
66.0 
68.2 


69.9 


54.4 

54.8 
88.4 


47.5 


48.0 


1880. 


M.7 
99.7 
28.8 
95.6 
89.7 
56.8 


88.8 


MONTH. 

December 

J&nuAty 

February 

March 

April 

May 

1 

June 

July 

Augusl.... 

Mean.., 

September 
October.... 
Norember. 

Mean... 

Yearly 

'  •  

*  Becord  kept  by  O.  &  Phelps. 


60.8 
68.8 
60.6 


61.4 


55.9 
48.8 
87.8 


41.8 


48.5 


1881. 


15.7 
10.5 
14.7 
98.8 
86.1 
67.0 


87.0 


64.8 
64.1 
68.6 


60.8 


69.5 
44.8 
84.8 


47.4 


40.5 


1888. 


81.7 
18.4 
85.1 
88.4 
86.8 
41.8 


80.8 


58.8 
63.8 
68.8 


61.8 


54.9 
47.9 
89.0 


48.7 


41.5 


1888. 


90.0 
19.8 
19.0 
19.4 
86.5 
48.1 


.7 


68.8 
88.8 
00.7 


88.6 


58.7 
41.7 
84.8 


48.1 


88.8 


mi.     3 


90.1 
1S.5 

ss.s 

98.9 
8S.5 

49.T 


9S.5 


61  .S 
OO.T 


61.4 


S7.2 
48.0 
SI  .5 


■■^ 


4S.9 


40.6 


t  These  two  months  misEtog  fn^* 


No.  14. 

nty,  If.  Y.,from  1879  to  1895,  indutive.* 


1886. 

1887. 

18RR. 

1889. 

1890. 

1891. 

1898. 

1886. 

1894. 

1886. 

Mean. 

88.6 
18.8 
19.6 
27.6 
48.8 
64.7 

18.1 
16.9 
19.8 
86.3 
88.1 
59.4 

81.7 
11.0 
80.5 
35.4 
88.0 
58.8 

86.8 
86.0 
17.7 
89.7 
48.8 
58.7 

88.9 
84.7 
86.6 
89.8 
48.0 
58.9 

18.8 
88.1 
86.5 
80.1 
46.7 
64.4 

84.9 
88.1 
84.6 
86.7 
48.1 
54.8 

88.6 
14.1 
81.4 
80.4 
40.6 
56.9 

88.8 
87.1 
19.1 
89.8 
45.4 
59.8 

87.9 
88.8 
80.7 
88.5 
48.8 
60,7 

88.6 
19.1 
80.6 
87.4 
40.4 
64.4 

81.8 

29.8 

88.8 

88.4 

84.0 

88.8 

84.8 

81.0 

85.5 

88.9 

80.9 

61.7 
66.8 
61.4 

64.7 
71.8 
61.2 

66.0 
64.5 
64.6 

64.6 
68.5 
68.7 

65.8 
67.6 
64.8 

66.7 
66.6 
68.8 

68.6 
68.8 
67.1 

^.4 
67.8 
66.9 

09.8 
70.7 
64.8 

68.8 
67.8 
66.7 

68.4 
66.1 
68.7 

63  8 

65.7 

64.7 

66.6 

66.9 

66.8 

66.0 

66.8 

68.0 

67.4 

64.4 

« 

55.4 
46.5 
88.9 

58.6 
48.2 
88.0 

54.6 
87.8 
84.6 

56.6 
89.8 
86.7 

57.0 
46.8 
83.4 

64.7 
46.8 
86.4 

58.8 
47.8 
87.8 

56.1 
61.5 
87.8 

68.7 
50.1 
88.1 

61.0 
44.0 
89.0 

67.8 
46.8 
84.0 

45.8 

48.8 

48.1 

44.9 

45.4 

49.1 

47.9 

47.9 

48.8 

48.0 

45.5 

42.8 

41.9 

40.9 

44.3 

44.8 

45.1 

46.1 

48.9 

46.0 

45.8 

48.9 

lal  record ;  the  mean  has  been  used. 


t  Miaaioff  from  original  record. 


TABO 
Mecun  Temperature  at  Camhridge   Washington  Academy^  Carrh 


MONTH. 


December 

January 

February 

March 

April 

May 

Mean 

June 

July 

August 

Mean 

September 

October 

November 

Mean , 

Yearly  mean 


1827. 

1828. 

1829. 

1 26.03 
14.41 
24.66 
84.46 
48.88 
66.99 

29.75 
S9.86 
88.86 
86.75 

41.71 
59.16 

88.80 
22.08 
17.57 
80.05 
45.88 
59.47 

38.98 

88.86 

84.72 

64.46 
69.46 
66.02 

70.10 
6H.96 
68.08 

65.66 
67.78 
66.28 

66.65 

69. a3 

66.54 

66.00 
44.80 
8)!.82 

67.49 
4.-5.48 
40.29 

54.29 
48.19 
87.50 

44.54 

47.75 

46.66 

44.79 

48.87 

45.66 

1830. 


86.58 
23.78 
18.79 
84.52 
49.09 
54.19 


36.24 


69.57 
70.78 
67.57 


65.96 


63.40 
52.30 
47.63 


54.44 


48.22 


1881. 


83.06 
20.56 
19.74 
38.82 
4«.S>^ 
61.09 


86.68 


67. RJ 
71.62 
70.70 


70.05 


61.54 
49.84 
38.35 


49.74 


48.^ 


•x-'l 


-    -1 


*  From  State  meteorology. 


t  Mean  of  thlre^ 


X  15. 

e,    Washinffton  County^  N.   Y.^from  1827  to  1841,  inclusive.* 


1833. 

1884. 

1885. 

1886. 

1887. 

1888. 

1889. 

1840. 

1841. 

Mean. 

28.30 
28.05 
18.49 
28.76 
47.84 
59.15 

26.29 
20.81 
82.66 
84.83 
47.14 
66.49 

22.67 
19.49 
19.01 
80.47 
42.01 
66.67 

17.78 
21.92 
18.68 
26.08 
40.38 
66.84 

24.67 

12.26 
21.21 
29.42 
41.88 
53.41 

84.96 
80.06 
18.11 
34.74 
88.40 
63.67 

19.96 
81.12 
26.18 
86.26 
46.69 
64.21 

it  25.091 

■  a  •  • 
•  ••••••a 

t 86.08 
86.80 
19.49 

so.as 

41.68 
68.39 

86.10 
22.44 
21.45 
82.69 
44.19 
55.99 

35.10 

86.27 

81.55 

29.48 

80.86 

82.49 

88.72 

32.94 

88.81 

W.87 
6fl.58 
64.75 

68.75 
72.70 
66.10 

65.16 
66.42 
63.88 

65.11 
69.60 
60.97 

64.23 
64.61 
68.99 

67.78 
70.29 
66.21 

69.49 
68.27 
65.17 

■   •  •   •        •   •   • 

69.37 
67.42 
68.69 

64.82 

68.88 
66.09 

63.90 

67.62 

65.80 

65.23 

(M.« 

68.0S 

64.81  1   

68.49 

66.60 

~59.22' 
46.49 
34.14 

69. 3K 
44.89 
34.12 

^3.5S 
60.81 
86  65 

58.44 
89.77 
84.86  1 

56.48 
44.02 

59.19 
45.17 
82.04 

56.94 
46.94 
33.14 

61.43 
48.08 
35.24 

58.29 
46.76 
86  66 

46.02 

46.13 

47.01 
48.98 

44.86 

45.64 

42.66 

45.47 

45.67  i   

48.23 

47.20 

^45.18" 

46.56 

42.11 

44.63 

44.35  1   

1 

45.65 

45785 

Not  used  in  computing  yearly  means. 


TABLEI 
Mean  Umvperature  at  Grommlle  Academy,  OrcmmUU,  Washington  a 


MONTH. 

1885. 

1886. 

1887. 

1888. 

1889.     '     l'^ 

December 

f24.70 
19.80 
20.94 
80.58 
41.76 
66.66 

17.89 
22.26 
18.74 
29.17 
42.04 
60.08 

425.10 

24.70 
24.90 
12.87 
82.68 
8r.46 
58.20 

19.89         ^i 

January 

SO.Ol         1. 1 

February 

24.64         ^i 

March 

81. 9e         S«^ 

April 

46.25         •>^ 

May 

52. S9  1       X  ' 

***"^  .••••••.••«• ••• ■•••••.•••■«•.• 

Mean 

82.21 

80.78 

80.80 

32.4^  ,       ^'* 

June 

64.87 
69.67 
66.87 

71.98 
75.28 
65.24 

09.7S 
74.67 
09.90 

60.94  1      <^  ! 

July 

67.41         ~^ 

AttflruvtT ...........  t ......  T .  T 

68.84        ^i 

smmaft^awv.  .•.•..•..•....•••.••..••..           ...•••.•.•■ 

Mean 

66.95 

70.82 

71.46 

64.06         ^'< 

Seotember 

51.79 
61.01 
86.47 

60.60 
48.09 
87.22 

02.68 
44.90 
27.67 

57.85         >  *■ 

October 

49. S9         4i ' 

November 

83.57         &^ 

Mean 

46.09 

48.60 

•  ■  •  •      ■  •  • 

45.07 

46.90         4F. . 

Yftarly  mean 

44.87 

46.24 

44.56 

48.95         ¥  i 

*  From  State  meteorology. 


t  Mean  of  thirun! 


Fo.  16. 

nty,  N.  Y.,  for  the  years  indicated,  from  1835  to  1849,  indnttvoe.* 


1841. 

1842. 

1848. 

1844. 

1845. 

1846. 

1847. 

1848. 

1849. 

Mean. 

28.92 
26.44 
21.22 
81.56 
42.43 
57.79 

80.86 
28.89 
28.76 
86.08 
44.96 
68.08 

22.11 
27.34 
14.67 
21.83 
48.25 
54.08 

27.85 
9.81 
18.96 
29.60 
48.52 
66.81 

24.86 
21.81 
22.97 
88.72 
42.81 
62.84 

20.73 
19.06 
14.81 
82.90 
48.28 
00.18 

28.88 
21.89 
19.61 
26.54 
89.18 
68.46 

29  29 
26.12 
22.12 
80.00 
48.70 
61.21 

80.80 
16.12 
16.51 
88.99 
41.58 
54.44 

21.68 
20.67 
20.09 
31.29 
48.68 
66.16 

84.89 

86.09 

80.54 

81.84 

88.00 

82.75 

81.69 

85.24 

31.98 

82.75 

78.71 
78.28 
70.31 

68.08 
68.06 
68.14 

68.79 
67.49 
09.40 

66.89 

68.80 
67.41 
66.84 

04.15 
07.42 
09.27 

66  51 
72.88 
71.27 

66.45 
72.84 
68.46 

67.49 
70.60 
68.62 

68.41 
72.00 
09.97 

66.49 
70.82 
68.28 

72.48 

66.42 

66.02 

00.95 

70.04 

68.92 

68.87 

70.13 

68.68 

61.89 
48.r>5 
34.55 

55.62 
58.40 
88.58 

5H.91 
42.82 
82.99 

58.22 
45.47 
88.89 

56.40 
48.97 
89.26 

63.66 
46.72 
41.25 

60.01 
45.90 
89.86 

57.04 
47.88 
84.50 

66.96 
46.68 
43.47 

58.72 
47.70 
35.88 

48.99 

49.18 

44.74 

45.<\9 

48.21 

50  21 

48.86 

46.81 

49.04 

47.43 

47.55 

46.95 

48.18 

48.86 

46.29 

46.44 

46.11 

40.41 

45.78 

45.87 

n. 


X  Not  used  Id  oomputlDg  yearly  averages. 


TABl 
Mean  Temperai/ure  at  South  Hartford,  Washington  Cm 


MONTH. 

1868. 

1864. 

1865. 

1866. 

1867. 

1868     1    t 

December 

January 

25.2 
24.2 
29.0 
84.5 
45.6 
64.1 

27.4 
16.8 
22.9 
88.6 
60.4 
58.4 

29.2 
18.6 
26.0 
81.4 
58.5 
59.8 

85.0 
14.2 
90.5 
31.1 
47.0 
56.2 

19.7 
16.8  1 

February 

15.4 

March 

34.5 

April 

41-8 

May 

57.7 

■*■*■"*  •••••••••••••••  ••  •••••••••••••••••••••••••■ 

Mean 

87.1 

85.7 

36.2 

84.0 

80.9 

-.rizt 

June 

70.0 
75.1 
78.6 

72.5 
72.2 
72.0 

68.0 
75.9 
66.1 

71.2 
78.2 
73.0 

70.0  ' 

July 

79.0 

Aumst ... 

71.6 

7i.\ 

Mean r ...  t ... . 

72.9 

72.2 

70.0 

T2.1 

To.* 

rrri 

Seutember 

59.7 
58.7 
41.2 

60.8 
49.0 
89.1 

68.2 
46.2 
89.1 

62.1 
S2.0 
41.7 

60.1 
58.6 
88.6 

6S.4 

October 

46.0       1 

Novembftr ■, ,  t^rt-r- 

86.2 

Mean 

51 .5 

49.6 

61.2 

51.0 

49.7 

48.5 

.  _  — ^ 

Yearly  mean 

49.2 

48.7 

48.6 

47.5 

46.0 

*Fkom  record  kept  by  G.  Kj 


No.  17. 

^j  New  Yor\  for  the  years  indicated^  from  1863  to  1879.* 


.) 


1870. 

1871. 

1878. 

1878. 

1874. 

1875. 

1878. 

1877. 

1878. 

1879. 

Mean. 

\ 
\ 

27.0 

29.7 
22.4 
28.9 
49.9 
00.0 

88.8 
80.8 
84.4 
40.6 
48.5 
50.7 

88.7 
88.4 
80.8 
82.1 
44.8 
60.6 

18.4 
18.8 
80.8 
88.0 
44.1 
50.1 

«  •  ■  •  •  •  • 

86.9 
89.1 
84.8 
29.8 
44.6 
87.6 

18.8 
15.1 
80.0 
88.4 
48.6 
50.1 

88.8 
88.5 
84.8 
87.8 
68.4 
00.4 

88.9 
17.5 

■  •  •  •  •  • 

•  •  ■  •  •   •  • 

26.1 
20.8 
84.8 
81.9 
47.5 
69.8 

\ 

30.5 

86.9 

88.8 

81.0 

■  •  •  •    •  • 

••••■■  * 

85.8 

83.9 

88.8 

84.8 

\ 

! 
\ 

75.6 
77.4 
75.8 

68.8 
78.8 
72.5 

60.6 
76.0 
74.7 

68.9 
78.8 
08.0 

**'*72.'7 

74.7 
77.9 
7S.9 

71.8 
78.0 
74.0 

67.8 
77.0 
73.8 

70.4 
75.8 
72.5 

1 

76.0 

71.8 

73.4 

70.4 

70.8 

78.9 

72.6 

■   •  •  ■  • 

79.7 

\ 
S 

66.5 
53.7 
40.4 

58.6 
58.1 
88.8 

65.2 
49.0 
87.8 

63.8 
50.8 
89.8 

60.1 
48.4 
81.0 

60.8 
48.2 
40.7 

07.8 
51.7 
41.0 

06.7 
66.0 
89.8 

08.8 
50.0 
87.0 

) 

58.5 

47.8 

50.9 

47.8 

46.5 

49.7 

58.5 

54.0 

50.5 

) 

50.6 

48.2 

47.8 

45.4 

49.1 

48.8 

50.7 

48.8 

Uftbee,  Smltbionian  Obaerrer. 
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Evaporation  at  ^Bombay.    ' 

From  Bombay,  India,  we  obtain  the  following  results.    Rainfall 
and  evaporation  in  inches: 


Year. 

1849. 
1850. 
1861. 
1852. 
1853. 


Annual 

Annual 

Mean  animal 

rainfall. 

evaporation. 

temperature. 

114 . 89 

71.99 

80.1° 

50^24 

79.87 

80.4° 

96.07 

78.13 

80.1° 

69.27 

86.07 

81.3° 

62.55 

95.33 

81.1° 

•      Evaporation  at  Boston. 

According  to  Mr.  FitzGerald,  the  mean  evaporation  from  water 
surface  at  Chestnut  Hill  reservoir,  Boston,  as  determined  from  six- 
teen years'  observation,  is  39.20  inches.*  The  rainfalls  in  the  vicin- 
ity of  Boston,  so  far  as  they  are  available,  are  given  in  tables  21-23, 
inclusive. 

Evaporation  at  Rochester. 

Tables  Noe.  6  and  7,  of  the  Genesee  storage  report,  for  1896, 
may  be  referred  to  as  giving  evaporation  data  at  Rochester^  New 
York,  for  the  years  from  1891  to  1896,  inclusive.  Mean  tempera- 
ture for  Rochester  for  the  same  years  may  be  obtained  from  Table 
No.  24  of  the  Genesee  storage  report. 

Without  attempting  to  analyze  all  this  data  at  this  time  it  may 
'  be  simply  pointed  out  as  suflficient  for  present  purposes  that  there 
is  apparently  a  moderate  increase  in  evaporation  for  an  increase  in 
mean  temperature  and  rainfall.  As  to  which  of  these  elements  is 
the  more  important  can  not  well  be  determined  at  this  time.  More 
extended  data  are  needed  before  drawing  final  conclusions.  As  cov- 
ering information  as  to  evaporation  in  forests.  Table  No.  7  A  of  the 
Genesee  storage  report  may  be  referred  to. 

*<For  tabulation  giving  the  evaporation  from  a  water  .surface,  In  Inches,  by  months 
and  years,  see  Table  No.  5  of  Mr.  FitzGerald' s  paper  on  Rainfall,  Flow  of  Streams  and 
Storage.    T^anfi.  Am.  Soc.  C.  E.,  Vol.  XXVII.    (Sept.  1892),  p.  276. 
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THE  RELATION  OF  RAINJFALL  TO  RUNOFF. 

The  problem  oif  the  relation  of  rainfall  to  runoff  has  attracted 
the  attention  of  meterologists  for  many  years  and  records  of  stream 
flow  have  been  kept  in  England  and  elsewhere  as  far  back  as  fifty 
to  seventy  years  ago,  and  the  results  tabulated'  with  reference  to 
solution  of  this  problem.  A  few  of  these  records,  given  by  Beard- 
more  may  be  referred  to  somewhat  at  length.* 

TABLE  No.  17  A. 

Meam,  temperat/ure  at  Glovers-oillej  FuUon  county^  N.  Y.^  from 

1892  to  1896. 

(F«.) 


MONTH. 

1802. 

1893. 

1894.* 

1806. 

1896 

Mean. 

December .*. 

Jaduatt 

•••••• 

21.8 
1^.7 
18.1 
27.0 
40.1 
64.0 

22.1 
28.2 
15.7 
84.6 
45.1 
56.4 

24.7 
18.1 
16.0 
25.6 
44.1 
58.6 

2S.0 
16.6 
dO.1 
22.8 
46.6 
50.4 

24.0 
17.6 

PAbm&rv 

17.7 

llArch 

27.6 

April 

44.0 

Mat ,  

60.6 

55.8 

at^kj   •••■■«•••••■ ••• • 

Mean 

28.0 

82.8 

81.8 

82.2 

81.1 

Jane 

66.4 
H7.9 
66.9 

67.0 
67.0 
67.6 

66.1 
69.1 
64.0 

68.4 
6V8 
66.0 

68.0 
69.8 
67.7 

66.S 

Jnly 

67.9 

W  \MAJ     •••••■.*••* • 

Aumut  1 r , ,  - 1 T t 

66.2 

MftAn  ..........  1 ,„,,,,,-,.  f  - 

66.7 

67.2 

66.4 

66.7 

66.8 

66.8 

SflDtfimbdr 

66.6 
4.5.8 
83.6 

54.2 
49.0 
84.1 

61.7 
40.1 
82.1 

60.5 
41.6 
36.8 

68.2 
44.8 
80.6 

56  8 

October 

46.1 

NnvAtnhAP   

85.2 

Me&n r .  ^ . , 

46.8 

46.8 

47.6 

46.8 

47.5 

46.6 

Yearly  mean 

A^i.1 

44.9 

48.0 

44.7 

43.0 

jT^  JBtrer  Lea  in  England. 

For  the  first  we  have  the  river  ,Lea  in  England.  The  height  of 
the  district  from  whence  this  stream  issues  is  from  80  to  500  feet 
above  the  sea;  the  drainage  area,  444  square  miles.  In  1851,  the 
total  rainfall  was  22.62  inches;  the  runoff  6.00  inches;  the  difference 
representing  the  evaporation  loss,  16.62  inches.  The  mean  tempera- 
ture for  1851  was  49.2°  F.  In  1852,  the  rainfall  was  39.71  inches; 
the  runoff,  9.13  inches,  and  the  evaporation  30.58  inches.  The  moan 
temperature  for  1852  was  50.6°.    For  the  year  1856,  the  rainf a  11  was 


•Beardmore'B  Bianual  of  lHr4Tology,  p.  154,  and  following, 
f  From  reports  of  State  Weather  Bureau. 


Statb  Engineer  and  Buryetob.  821 

23.91  inches;   the  runoff  6.57  in<ehes,  and  the  e\caiKyration  18.34 
inches.    The  mean  temi)eratupe  for  1856  was  48.70°. 

The  data  of  the  rivers  Lea  and  Saone,  given  by  Beardmore,  are 
interesting,  because  they  indicate  that  the  importance  of  a  state- 
ment of  mean  temfperature,  as  a  part  of  any  study  of  the  relation  of 
rainfall  to  the  runoff  of  streams,  has  been  recognized  for  a  long 
time 

Loch  Kairin€y  Scotland, 

The  Loch  Katrine  district,  with  precipitous  slopes,  elevated'  from 
400  to  2,500  feet  above  the  sea,  and  an  area  of  71.6  square  miles, 
gave  the  following  data  for  the  year  1854:  Rainfall  103.3  inches; 
runoff  81.7  inches;  and  evaporation^  21.6  inches. 

^TJie  River  Rohe,  Ireland. 

The  river  Robe  in  the  county  of  Mayo,  Ireland,  has  a  drainage 
area  of  10^.4  square  miles;  the  height:  of  the  district  drained  above 
tide  water  varies  from  about  100  to  370  feet,  with  a  m^an  height  of 
about  180  feet.  One-tenth  of  the  drainage  area  is  bog  and  low  land, 
the  remainder  clay  and  sand,  overlying  porous^  limestone  rock. 
During  the  year  1851,  the  total  rainfall  was  45.60  inches,  the  runoff 
28.3  inches;  and  the  unaccounted  balance,  which  may  be  considered 
as  evaporation  from  the  entire  area,  17.57  inches.  In  1852  the  total 
rainfall  was  53.09  inches;  the  runoff,  30.25  inches,  giving  an  un- 
accounted for  balance  to  be  taken  as  evaporation  of  22.74  inches. 

Rivington  Pike,  England. 

As  another  stream  we  may  refer  to  Rivington  Pike,  Lancashire, 
with  a  drainage  area  of  16.25  square  miles,  and  height  above  sea 
varying  from  900  to  1.525  feet.  In  1847  the  rainfall  was  50.18 
inches,  the  runoff  38.75  inches,  giving  an  evaporation  of  11.43  inches. 
In  1848,  the  rainfall  was  53.24  inches,  the  runoff,  41.10  inches,  giving 
an  unaccounted  for  balance  as  evaporation  of  12.14  inches. 

The  River  Tiber,  Italy. 

Records  of  the  flow  of  the  Tiber  at  Rome  have  been  kept  for  the 
28  years,  from  1822  to  1849,  inclusive.    The  drainage  area  above 


822  Annual  Report  op  the 

Rome  is  mountainous  but  free  from  snows,  glaciers  or  lakes;  it  com- 
prises 6,450  square  miles.  Floods  rise  very  rapidly,  frequently 
from  30  to  45  feet  aibove  the  summer  level.  For  the  twenty-eight 
year  period,  the  average  rainfall  of  Rome  and  Perugia  is  given  at 
31.06  inches.  The  average  runoff  for  the  period  is  21.62  inches;  the 
difference,  representing  the  mean  evaporation,  is  9.44  inches. 

,rA6  River  Saone,  France. 

The  river  Saone  wais  gaged  near  Lyons,  France,  during  the  years 
1852-5,  inclusive.  Its  drainage  area  i«  11,551  square  jniles;  the 
height  of  the  headiwaters  above  the  sea  varies  from  about  2,300  to 
3,600  feet ;  height  of  the  district  of  the  main  river,  from  800  to  1,200 
feet.  The  recorded)  rainfalls  are  the  means  of  twelve  stations.  For 
the  year  1852,  the  mean  rainfall  was  39.70  inches;  the  runoff,  22.10 
inches ;  hence  the  evaporation  was  17.60  inches.  Evaporation  from 
a  water  ^lurface*,  as  observed  at  Dijon  for  the  same  year  was  24.42 
inches,  and  the  mean  temperature  53.0°.  For  1853,  the  mean  rain- 
fall was  34.0  inches,  with  a  runoff  of  20.4  inches;  the  evaporation 
being  13.6  inches.  The  observed  evaporation  from  a  water  surface 
for  1853,  w^as  18.42,  and  the  mean  temperature,  50.2°.  For  the  year 
1854,  the  rainfall  was. 28.0  inches;  the  runoff,  18.6  inehes,  giving  an 
evaporation  of  10.4  inches.  The  observed  evaporation  from  a  water 
surface  v^ts  18.34  inches,  and  the  mean  temperature  was  51.3°. 

£hch  Drainage  Area  a  Law  to  Itself. 

The  great  variability  in  runoff  of  streams  indicated  by  the  fore- 
going examples  from  England,  Scotland,  Ireland,  Italy  and  France 
will  serve  to  point  out  the  complexity  of  the  problem.  Taking  into 
account  the  diversity  of  the  results,  we  may  say  in  effect  that  every 
drainage  area  is  largely  a  law  unto  itself. 

PERCOLATION  DATA. 

As  another  class  of  information  applying  to  the  subject  in  hand 
we  may  refer  to  the  data  obtained  from  the  drain  gages  at  Rothani- 
sted,  Nash  Mills,  Lea  Bridge  and  other  places  in  England.  Inas- 
much as  the  data  obtained  from  drain  gages  are  of  importance  in  a 


TAB'J 
Mean  Temperature  at  LowmUe  Academy,  Ix>wniUe,  Lewis  dr  J 


MONTH. 

1827. 

1828. 

1829. 

1880. 

1831. 

1 

1882. 

1888. 

1881    i 

December 

t28.46 
16.81 
28.42 
81.61 
45.79 
64.09 

24.89 
25.76 
81.09 
88.46 
40.61 
67.88 

28.51 
16.76 
15.68 
26.67 
48.20 
58.50 

82.84 
15.36 
17.61 
81.20 
49.76 
52.91 

27.70 
18.90 
17.77 
85.82 
45.29 
66.74 

11.80 
21.06 
19.88 
20.28 
40.02 
52.82 

24.29 
24.90 
16.45 
27.95 
50.96 
58.78 

'^5W^'   \ 

January 

February 

i 

March 

i 

April 

.   \ 

May 

\ 

— 

Meao 

82.45 

~62.72~ 
69.F0 
64.61 

85.61 

81.55 

88.20 

82.79 

27.56 

33.89 

1 

— 

June 

69.27 
65.58 
68.74 

64.17 
66.27 
64.59 

60.00 
70.47 
64.42 

69.45 
67.48 
68.88 

68.50 
68.91 
67.09 

58.54 
66.02 
64.74 

-i 

July 

Auirust 

\ 

^ 

Mean 

65.71 

67.88 

64.68 

64.96 

68.59 

66.60 

68.10 

\ 

_i^l -J 

September 

56.68 
45.99 
29.85 

59.28 
46.26 
86. b8 

52.47 
48.08 
82.86 

54.76 
48.85 
42.68 

67.T! 
49.02 
84.22 

59.65 
47.7\> 
85.06 

56.S6 
44.6^ 
34.26 

"1 
1 

October 

November 

j 

^, 

Mean 

44.01 

47.46 

44.45 

48.58 

47.00 

47.50 

45.06 

\ 

J 

Yearly  mean 

48.65 

46.64 

48.06 

44.08 

45.29 

42.28 

48.99 

...  1 

*  From  State  meteorology.  f  Mean  of  eigW 


S!o.  18. 

Y.  T".,  for  trie  years  indicated,  from  1827  to  1840,  inckmve.* 


1836.  ,      1887. 

1888. 

1889. 

1840. 

1841. 

1842. 

1848. 

1844. 

1845. 

1846. 

1847. 

1848. 

Mean. 

$08.19) 

t88.46 

12.21 

19.66 

26.81 

1    88.18 

\    52.28 

1 

«<22.48) 

+28.46 
28.09 
-a.  97 
81.96 
49.89 
53.&2 

28.18 
12.55 
27.27 
81.72 
48.08 
57.44 

20.84 
25.01 
19.58 
28.18 
88.65 
58.06 

25.10 
25.15 
25.45 
85.82 
47.81 
50.21 

18.47 
28.88 
18.88 
21.74 
43.80 
50.40 

86.0B 
11.48 
82.81 
81.48 
46.84 
65.86 

88.49 
82.97 
28.58 
84.68 
48.10 
51.78 

17.02 
22.00 
17.61 
82.78 
47.79 
57.64 

29.78 
19.58 
80.71 
85.61 
87.12 
57.67 

26.15 
28.45 
21.81 
28  88 
43.29 
59.14 

88.88 
80.10 
80.68 
29.67 
44.88 
55.00 

1    28.78 

f- 



34.28 

83.36 

80.80 

84.92 

29.44 

82.41 

83.85 

82.47 

81.74 

83.61 

82.26 

64.42 
64.57 
64.21 

58.61 
7t).75 
66.06 

62.66 
70.79 
68.68 

69.84 
67.51 
65.67 

60.51 
67.52 
64.46 

59.67 
65.91 
6-2.72 

61.86 
66.49 
62.81 

63.88 

.    69.15 

67.01 

62.74 
67.91 
65.06 

59.97 
71.85 
65.04 

64.48 
66.55 
60.46 

62.99 
67.88 
66.28 

64.40 

~  69^49* 
43.59 
84.83 

65.15 

67.88 

67.51 

64.16 

62.77 

68.78 

66.50 

65.24 

65.((2 

68.88 

66.87 

58.23  '    56.85 
51.14       46.18 
81.40       85.99 

59.95 
40.57 
81.92 

55.70 
46.25 
81.64 

59.67 
40.99 
29.11 

58.04 
40.74 
80.91 

55.51 
46.50 
84.28 

46.48 

61.94 
41.77 
87.82 

56.90 
45.58 
89.29 

55.16 
46.98 
82.24 

67.87 
45.87 
84.09 

45.80 

46.92  1    46.82 

44.15 

44.58 

48.26 

48.28 

47.01 

47.24 

44.78 

45.74 

41.98 

45.18      45.10 

1 

48.81 

44.63 

41.28 

42.94 

44.61 

44.80 

44.06 

48.96 

48.91 

an. 


%  Not  used  in  computing  yearly  mean. 


TABl 
Mean  temperature  at  Fairfield  Academy^  Fairfield^  ITerJciintr  Ci 


MONTH. 


December 

January 

February 

March , 

April , 

May ; 

Mean 

June , 

July 

August 

Mean 

September 

October 

November 

• 
Mean 

Yearly  mean , 


1827. 

1828. 

128.10 
16.8? 
22.67 
29.09 
46.57 
63.07 

25.01 
24.09 
82.80 
88.12 
39.08 
68.11 

31.89 

84.58 

72.96 
69.75 
69.68 

61.35 
66.20 
64.75 

64.10 

70.80 

57.84 
46.62 
28.16 

"'58.77 
44.61 
85.69 

44.21 

46.32 

43.02 

46.54 

1829. 


180.69 


1880.        1831. 


t23.l0 
13.52 
20.88 
87.72 
46.81 
55.54 


3i.76 


67.05 
67.21 
66.49 


66.92 


1882. 


13.85 
21.65 
21.59 
32.99 
41.66 
54.17 


80.90 


63.44 
65.27 
65.68 


1888. 


21.97 
21.89 
17.7rt 
29.61 
46.68 
58.71 


32. 


n 


57.92 
60.93 
59.16 


64.76       59.84 


1884.    '    1835. 


t28.01 


59.16 
65.56 
31.02 

62.05 
47.91 
40.33 

61.76 
67.46 
50.85 

48.58 

50.10 

56.69 

45  25 

44.16 

45.39 

tss.io 

22/25 
15  1-': 
25.1" 

55.55 

21»-99 

-* 

64. 5>    ! 

03.81     I 

-J 

6S.T<     ! 

~  60.--'4     I 
58.65 

3h.o<     ' 

-J 

60.49  J 


*  From  State  meteorology. 


t  Not  in  record.  S^ 


b.  19. 


I,  N.  Y.,  for  ike  years  indicated,  from  1827  io  1849,  vMhiwoe.* 


1837. 

1888. 

1839. 

1840. 

1841. 

1848. 

1848. 

1844. 

1845. 

1846. 

1847. 

1818. 

1849. 

Mean. 

22.16 
14.90 
20.49 
26.89 
38.68 
46.76 

28.22 

62.68 
60.16 

61.62 

'  5sTl7~ 
4^.28 
34.24 

28.28 
27.70 
10.6:1 
88.57 
84.51 
49.25 

18.88 
17.17 
28.50 
80.35 
47.68 
61.84 

87.65 
11.89 
26.67 
80.78 
45.84 
56.79 

88.10 

80.88 
88.46 
80.46 
27.05 
87.64 
60.27 

85.20 
22.27 
26.57 
H4.34 
48.54 
52.82 

21.21 
87.2;i 
14.04 
80.24 
40.87 
53.50 

85.88 
10.95 
21.76 
30.51 
46.22 
51.80 

24.00 
21.94 
21.66 
32.98 
40.93 
50.88 

tl7.68 

t83.10 
80.26 
19.96 
84.80 
87.66 
54.73 

88.48 

28.78 
19.45 
87.18 
40.12 
66.62 

28.71 
14.57 
15.84 
81.12 
88.22 
49.12 

88.88 

19.86 
20.44 
29.58 
41.78 
58.68 

29.88 

81.48 

29.87 

34.  Oi 

29.51 

81.51 

88.06 

80.00 

82.58 

29.60 

81.88 

62.64 
66.05 
61.69 

57.30 
70  61 
76.48 

68.18 

60.43 
66.86 
66.15 

~65T6r 
64.22 
66.85 

60.60 
68.520 
68.26 

61.00 
66.89 
B7.82 

61.34 
64.88 
62.97 

62.81 
65.35 
67.88 

60.10 
68.70 
65.39 

61.58 
61.47 
66.68 

64.23 

68.94 
68.11 
66.68 

62.64 
66.07 
65.64 

68.46 

64.48 

65.56 

60.58 
40.28 
81.28 

65.69 

64.74 

62.90 

66.18 

~65X»(r 
47.84 
86.16 

64.78 

66.24 

64.75 

57.81 
88.91 
29.70 

58.14 
49.74 
81.02 

54.56 
44.47 
84. 3J 

,     55.40 
*    44.61 
1    80.71 

£7.98 
40.90 
28.78 

57.14 
42572 
82.28 



55.84 
48.85 
87.89 

51.46 
44.31 
80.92 

57.11 
44.85 
41.98 

57.82 
45.94 
84.19 

45.21 

~  .40.'82 

41.97 

46.30 

44.44 



44.08 

43.57 

48.56 

44.08 
42.49 

46.42 

45.63 

42.28 

47.96 

45.98 

41.87 

44.85 

43.78 

42.83 

44.33 

41.58 

48.98 

48.56 

42.91 

48.35 

48.85 

led. 


X  Not  used  in  computing  yearl j  mcftns. 


TABLE 
Mean  temperature  at  Johnstown  Academy^  Johnstown^  Fulton  «i 

F'l 


MONTH. 


December . . . 

January 

February. . . . 

March 

April 

May 

Mean  . . . . 

June 

July 

August 

Mean 

September . . 

October 

November . . . 

Mean  . . . . 
Yearly  mean 


1828. 


t28.98 
27.58 
81.00 
34.40 
40.98 
57.17 


35.95 


70. 3« 
68.20 
71.93 


70.17 


55.9? 
46.09 
37.91 


46.86 


47.23 


1829. 


81.96 
20.58 
18.35 
29.96 
4-<J.95 
01.26 


31.18 


64.76 
65.98 
65.24 


65.83 


55.51 
52.19 
38.18 


48.63 


45.58 


1880. 


t87.8S 


71.06 
69.04 
69.24 


69.78 


60.29 
60.11 
31.82 


47.41 


46.65 


1881. 

1882. 

t28.98 
19.00 
20.59 
37.16 
48.61 
59.29 

15.90 
23.15 
Sf2.8l 
81.04 
43.71 
5-:).  96 

84.82 

31.68 

65. 7U 
68.22 
68.91 


67.62 


18S3. 


$28.06 


1*54. 


t23.> 
i:.:v 

33.4: 
4:  ."* 


5U   o 


*>:.:• 


g:  7. 


58.40 
49.43 
37.92 

4.i>4 

48.58 

45.5' 

44.89 

•            •      a     •     ■     • 

45.'" 

*  From  State  meteorology. 


tMeanof  thlrte«fl 


To.  20. 


inty^  iT.  Y.y  far  the  years  indicated^  from  1828  to  1845,  inclusive,* 


85. 

1836. 

1887. 

1888. 

1839. 

1840. 

1841. 

1842. 

1848. 

1844. 

1845. 

Meao. 

M.93 

IS. 28 
17.. 14 
JO. 21 
ti.l4 
S5.;i3 

17.41 
20.94 
18.95 
22.01 
38.62 
57.26 

23.92 
14.31 
22.79 
25.88 
89.77 
52.48 

24.58 
26.16 
18.79 
85.74 
86.86 
58.59 

$18.28 

• .  •  •   • .  • 

t28.9S 
27.80 
24.13 
81.15 
85.27 
53.85 

82.00 
27.21 
83.07 
89.76 

48.98 
5r3.82 

22.71 
28.79 
16.04 
28.. '^9 
44.28 
57.57 

11.71 
5.78 
28.26 
82.85 
52.87 
57.78 

25.19 
22.67 
22.09 
88.87 
42.08 
51.80 

28.08 
21.27 
22.11 
81.50 
43.08 
55.66 

JO.ftO 

■     28.36 

6--J.88 
70.64 
63.38 

29.84 

'~  W.20' 
70.70 
65.24 

31.78 

09.40 
70.74 
7J.32 

82.70 

69.72 
66.78 
67.48 

89.14 

"  62.20 
68.4V 
68.  OJ 

_8K82^ 

55.48 
69.96 
71.64 

30.62 

82.87 

82.78 

Jl.^*^ 

65.23 
68.95 
68.04 

63.76 
67.69 
69.15 

65.16 
69.00 
67.80 

M.t:? 

6.'5.63 

59.3:1 
40.76 
84.07 

5s. 60 
4.'S.78 
86.91 

70.49      



67.99 

66.23 

56.:16 
45.75 
82.40 

65.69 

62.32 
45.04 
24.49 

67.41 

61.70 
44.89 
88.42 

66. h7 

67.32 

>3..0 
{■i.,Sl 
14.47 

45.62 
30.30 

56.54 
45.17 
87.64 

54.02 
47.11 
88.65 

58.24 
46.59 
84.39 

15.99 

44.72 

47.12 
48.88 

46.45 
45.12 

46.45 

44.84 
47.34 

48.95 

46.67 
43.83 

46.56 

46.41 

W.a2 

41.77 

44.96 

48.82 

•44.79 

44.82 

irs. 


t  Not  used  In  computing  yearly  means. 
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tborongh  study  of  the  runoff  of  streams  in  relation  to  rainfall,  we 
will  refer  to  these  data  somewhat  at  length,  beginning  with  a  dis- 
cussion of  the  results  obtained  on  the  experiment  farm  of  Sir  J.  B. 
Lawes,  at  Rotham«ted,  England.* 

Drain  Gages  at  Rothamsted. 

A.S  stated  in  the  beginning  of  their  paper  On  the  Amount  and 
Composition  of  Kain  and  Drainage  Waters  Collected  at  Rotham- 
sted, the  distinguished  authors,  Messrs.  Lawes,  Gilbert  and  War- 
rington, have  collected  together  the  results  of  all  the  investigations 
relating  to  the  rain  and  drainage  waters  of  Bothamsited  up  to  the 
date  of  the  paper  (1881).  Passing  the  introductory  portion  of  the 
paper  we  will  describe  the  methods  used  for  determining  rainfall. 
In  order  that  this  determination  might  be  accurately  made  a  rain 
gage  was  constructed  with  an  area  of  7.25  feet  by  6  feet,  or  43.56 
square  feet,  equal  to  exactly  one  one-thousandth  of  an  acre.  The 
depth  of  the  rainfall  has  also  been  kept  with  an  ordinary  rain  gage, 
and  the  results  of  the  two  are  available  for  compariison.  The  record 
shows  that  the  large  gage  gives  considerably  more  water  than  an 
ordinary  small  gage.  Taking  the  mean  of  the  28  years  from  1853 
to  1880,  inclusive,  it  is  found  that  the  mean  rainfall^  as  determined 
by  the  large  gage  with  an  area  of  one  one-thousandth  of  an  acre^  is 
28.30  inches,  while,  as  per  tftie  small  gage,  the  mean  rainfall  is  25.53 
inches.  The  mean  difference  of  the  26-year  period  is  2.77  inches, 
amounting  to  9.8  per  cent.  Examining  the  tabulation  of  these  re- 
sults in  deteiil,  it  appears  that  the  agreement  between  the  two 
gages  is  much  better  in  the  summer  months  than  during  the  winter. 
The  least  difference  occurs  in  July,  when,  as  a  mean  for  the  whole 
28-year  period,  we  have  2.70  inches  for  that  month  as  per  the  large 
gage,  and  2.53  inches  as  per  the  small  gage,  the  difference  of  the  two 
being  0.17  inches.  The  largest  difference  occurs  in  March,  for 
which  month  the  means  of  the  28-year  period  are,  as  per  the  large 
gage,  1.69  inches,  and  as  per  the  ordinary  gage,  1.4  inches,  the  dif- 


*F&per  On  Tbe  Amount  and  Composition  of  the  Rain  and  Drainage  Waters  Collected 
at  Rothamsted.  By  J.  B.  Lawes,  J.  H.  Gilbert  and  R.  Wanin«toni.  Journal  of  the 
Koyal  A«ricuUural  Society,  England.  (Sec.  ser.)  vol.  XVII,  parts  I  and  n  (1881),  pp.  241- 
279,  and  8U.380. 
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ference  being  0.29  incheci.  Ab  to  the  oaaaes  ooatributing  to  this 
difference  the  authors  state  that  they  are  tolerably  manifest  A 
heavy  snowfall  is  much  better  retained  by  the  large  gage  tlhan  by 
the  small.  Depositi^  of  mist,  dew  and  hoar  fro9t  are  al«o  distinctly 
greater  with  the  large  gage.  The  increased  difference  between  the 
gages  during  the  winter  months  thus  admits  of  explanation,  while 
the  difference  in  summer  is  not  so  easily  accounted  for.  Takilig 
into  account  tihe  indications  of  the  different  -sized  gages  used  at 
RothamBted,  we  may  conclude  that,  with  a  mean  rainfall  of  28  to 
30  inches,  the  rainfall  records,  kept  with  the  ordinary  10-inch  gage 
commonly  used,  may  be  in  the  vicinity  of  10  per  cent,  too  small. 
The  larger  part  of  the  difference  occurs  in  the  winter  months. 

The  drain  gages  used  at  Rothamsted  are  three  in  number,  con- 
sisting of  rectangular  plats  of  uncropped  soil,  each  6  feet  by  7.25 
feet,  and  thus  having  the  same  area  as  that  of  the  large  rain  gage, 
namely,  one  one-thousandth  of  an  acre.  In  the  first  gage  the  depth 
of  soil  is  20  inches;  in  the  second,  40  inches,  and  in  the  third,  60 
inches.  As  stated  by  the  authors,  in  order  to  obtain  a  natural 
drainage  it  was  of  primary  importance  that  the  soil  should  be  in  a 
perfectly  natural  condition,  neither  more  porous  or  compacted  than 
ordinary  field-soil.  To  accomplish  this  a  deep  trench  was  exca- 
vated along  the  front  of  each  gage,  the  layers  of  «oil  then  gradually 
undermined  and  plates  of  cast-iron,  perforated  with  holes,  intro- 
duced to  support  the  soil.  As  the  work  proceeded  the«ie  plates  were 
finally  introduced  under  the  entire  area  and  properly  supported. 
After  supporting  the  soil  thopcjghly  from  beneath,  trenches  were 
made,  one  by  one,  on  the  three  remaining  sides  of  the  block  of  soil  to  be 
isolated,  and  walls  of  brick,  laid  in  cement,  built  up  from  the  bottom. 
The  necessary  arrangements  for  catching  the  drainage  were  then 
built  beneath  and  everything  made 'tight  by  thorough  cementing 
and  refilling  the  trenches  on  the  outside  of  the  walls.  Tables  giv- 
ing the  results  obtained  from  these  drain  gages  may  be  found  in 
the  original  paper  in  the  Journal  of  the  Royal  Agricultural  Society 
and  also  in  papers  before  the  Institution  of  Civil  Engineers.*    In 


•See  paper  On  the  Subterranean  Water  in  the  Chalk  Formation  of  the  Upper  Thianee 
and'  iU  Relation  to  the  Supply  of  London.  By  J^lm  Thonnhlll  {Sarriaon,  M.  Inst  C.  B. 
Proc.  Inat  C.  ».  toI.  CV.  (U9D  pp.  S6-41 
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the  original  paper,  im  the  Journal  of  the  Royal  Agricultural  Society, 
the  results  are  given  for  the  calendar  year,  but,  in  the  discussion 
of  Mr.  Harrison's  paper  before  the  Institution  of  Civil  Engineers,  we 
find  them  arranged  for  a  water  year,  beginning  with  September  and 
ending  with  August,  which  more  clearly  fits  the  conditions  of  runofif 
of  English  climate  than  does  a  tabulation  by  calendar  years. 

The  following  gives  the  results  for  the  twenty  years  from  1870- 
71  to  1889-90,  the  rainfall  being  that  of  the  large  gage  and  the 
drainage  through  the  soil  that  of  the  drain  gage  with  40  inches  in 
depth  of  soil.  The  evaiporation  is  the  difference  of  the  rainfall  and 
the  drainage  through  the  40-inch  gage. 


Year. 

1870-'71..... 

1871-72 

1872-73 

1873-74 

1874-75 

1875-76 

1876-77 

1877-78 

187^79.. 

1879-80 

1880-81 

1881-82 

1882-83 

1883-84 

1884-85 

1885-86 

1886-87 

1887-88 ." 

1888-89 

1889-90 

Averages 


Drainage 

Rainfall. 

through  40-in.  gage. 

BraipoT*- 

In  Inches. 

in  Inches. 

tlOQ. 

27.55 

9.42 

18.13 

29.02 

9.39 

19.63 

30.66 

13.67 

16.99 

21.69 

5.40 

16.29 

31.61 

12.72 

18.89 

31.98 

16.87 

15.11 

39.28 

22.07 

17.21 

32.65 

16.44 

16.21 

41.05 

26.03 

15.02 

21.36 

7.39 

13.97 

36.77 

22.84 

13.93 

32.31 

16.08 

16.39 

34.71 

21.72 

12,99 

25.77 

12.0 

13.77 

26.78 

15.14 

11.64 

31.02 

18.41 

12.61 

23.61 

12.58 

11.03 

30.50 

15.58 

14.92 

30.09 

15.82 

14.27 

27.43 

13.60 

13.83 

30.29 

15.16 

15.13 
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Persistency  in  Evaporation. 

In  studying  these  results  one  is  struck  flrrit  of  all  with  the  fact 
that  evaporation,  with  a  few  exceptions,  is  a  fairly  constant  quan- 
tity. For  instance,  the  mean  evaporation  for  the  twenty-year  period 
covered  is  15.13  inches.  The  maximum  is  19.63  inches  and  the 
minimum  11.03  inches.  We  learn  then  that  the  maximum  is  only 
4.50  inches  greater  than  the  mean,  and  the  minimum  4.10  inches 
less  than  the  mean.  As  stated  bj  the  authors  of  the  i>aper,  the 
large  evaporation  credited  to  the  first  one  or  two  years  is  probably 
due  to  error  in  the  results  for  those  two  years.  The  drain  gages 
were  constructed  during  the  exceedingly  dry  summer  of  1870,  and 
the  blocks  of  soil^  i-solated  by  cutting  trenches  around  them,  were 
necessarily,  more  or  less,  exposed  on  all  their  sides.  It  is  probable 
that  a  year  or  two  elapsed  before  the  soil  of  the  drain  gages  abso- 
lutely resumed  its  natural  condition.  If  we  were  to  make  correction 
of  the  results  with  this  understanding  we  would  so  reduce  the 
maximum  that  its  excess  above  the  mean  would  be  about  the  same 
as  the  deficiency  of  the  minimum  below  the  mean. 

According  to  Messrs.  Lawes,  Gilbert  and  Warrington  the  com- 
parative constancy  of  the  evaporation  under  very  different  cli- 
matic conditions  is  remarkable;  they  consider  it  largely  due  tothe 
fact  that  the  two  principal  conditions  which  determine  a  large 
evaporation,  namely:  Excessive  heat  and  abundant  rain,  verv 
rarely  occur  together.  As  regard  English  climate  in  a  wet  season, 
when  the  soil  is  kept  well  supplied  with  water,  there  is  at  the  same 
time  a  more  or  less  saturated  atmosphere  with  an  absence  of  sun- 
shine, which  gives  conditions  unfavorable  to  large  evaporation. 
In  a  hot  season,  on  the  other  hand,  there  is  usually  a  scarcity  of 
rain,  and,  after  the  surface  of  the  soil  has  become  dry,  evaporation 
proceeds  only  very  slowly. 

On  examining  the  detailed  results  given  af  the  place  cited,  it 
appears  that  evaporation  is  by  no  means  as  regular  during  the 
winter  as  in  the  summer.  As  might  naturally  be  expected  there 
are  variations  due  to  freezing  at  the  surface,  etc.,  making  greater 
irregularities  in  that  season.  There  are'also  times  when  the  drain- 
age during  a  month  has  been  greater  than  the  rainfall.   The  authors 
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consider  that  this  is  generally  due  to  rain  or  snow  falling  at  the 
end  of  one  month  and  appearing  as  drainage  in  the  next.  It  also 
ocK?«.sionallj  happens  in  severe  winters  that  a  considerable  amount 
of  frozen  water  is  retained  in  the  upper  layers  of  the  soil,  for  some 
time,  only  appearing  as  drainage  when  the  spring  breakup  takes 
place.  Messrs.  Lawes,  Gilbert  and  Warrington  offer  another  ex- 
planation, namely :  The  condensation  of  water  by  the  soil  directly 
from  the  atmosphere.  They  point  out  that  such  condensation  must 
take  place  whenever  the  temperature  of  the  «oil  is  below  the  dew 
point  of  the  atmosphere.  Thus  during  a  clear  frosly  night  both 
rain  gage  and  soil  condense  water  from  the  atmosphere,  the  soil, 
perhaps,  somewhat  the  more.  It  also  seems  probable  that  after  a 
long  continued  frost,  followed  by  mild  weather,  the  soil  continues 
for  some  time  to  condense  from  the  air  appreciaible  quantities  of 
water,  of  which  the  rain  gage  gives  no  account.  The  authors  are  of 
the  opinion  that  such  condensation  has  affected  the  record  in  the 
winters  of  1878-79  and  1879-80.  As  regards  the  climate  of  England, 
however,  they  are  disposed  to  say  that,  save  in  exceptional  seasons, 
the  total  amount  of  water  obtained  from  the  atmosiphere  without 
affecting  the  records  of  the  rain  gage  is  not  large,  although  it  is 
clear  there  may  be  humid  climates  such  as  the  timber  regions  of 
some  portions  of  this  country  where  such  condensation  would  be 
with  certain  soils  considerable.  On  this  point  consider  Schiibler's 
results  already  cited. 

The  mean  temperature  at  Bothamsted,  where  these  records 
have  been  kept,  is  about  48°  F.  As  shown  by  the  foregoing  tabu- 
lation, the  mean  evaporation  of  this  locality,  from  40  inches  in 
depth  of  uncropped  soil  amounts  to  15.13  inches,  the  mean  rainfall 
being  30.29  inches. 

Drain  Oages  at  Na^h  Mills. 

In  the  discussion  of  Mr.  Brathwaite's  paper  on  the  river  Wandle, 
read  before  the  Institution  of  Civil  Engineers  in  1861,*  Mr.  John 
Evans  gave  the  results  of  twenty-seven  years  experiments  with  the 

•On  the  Rise  and  F\aU  of  the  River  Wandle:  Its  Springs,  Tributaries  and  Pollution.    By 
Frederick  Brathwaite,  H.  Inst.  C.  E.  Proo.  Inst.  C.  E.  vol.  XX  (1860-61). 
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drain  gages  kept  at  Nash  Millfi,  Hertfordshire,  England,  for  the 
years  1833-34,  to  1859-60,  inclusive.  Without  going  into  the  detail 
we  may  present  the  following  averages  of  Mr.  Evans'  gages  for  the 
years  stated,  first  remarking  that  he  divides  the  year  into  a  winter 
and  summer  period,  the  winter  period  beginning  with  October  and 
ending  with  March,  and  summer  beginning  with  April  and  ending 
with  Septemiber.  Throwing  out  the  records  of  the  first  two  years, 
Mr.  Evans  gives  the  following  average  of  the  eigln,teen-year  period 
from  1835-36  to  1852-53:  Winter  rain,  13.86  inches;  winter  per 
eolation,  8.64  inches.  Summer  rain,  12.79  inches;  summer  perco- 
lation, 0.55  indhes.  The  annual  average  at  Nas'h  Mills  for  eighteen 
years  was  26.65  inches  of  rain  and  9.19  inches  percolation.  For 
the  twenty-five-year  period  from  1835-36  to  1859-60,  the  winter  rain 
was  13.32  inches;  percolation,  7.51  inches.  For  the  same  period 
the  summer  rain  was  13.29  inches  and  the  percolation  0.72  inches. 
The  annual  averages  for  the  entire  period  were:  Rain,  26.61 
inches;  percolation,  8.23  inches.  Tlie  detail  as  to  the  gages  at 
Nash  Mills  may  be  found  in  the  paper  in  the  Proceedings  of  the 
Institution  of  Civil  Engineers,  already  cited. 

As  another  interesting  paper  on  the  same  general  subject,  we 
may  refer  to  Mr.  Evans*  paper,  also  before  the  Institution  of  Civil 
Engineers.* 

In  this  paper,  Mr.  Evans  gives  full  information  as  to  the  drain 
gages  kept  at  Nash  Mills  for  the  period  of  fifteen  years  from 
1860-61  to  1874-75.  Detailed  tabulations  are  given  of  the  rainfall 
and  percolation  through  ordinary  soil  and  chalk  for  this  period. 
As  regards  percolation  through  chalk,  Mr.  Evans'  tables  indicate 
somewhat  greater  percolation  than  through  soil,  and  w^hile  his 
results  in  this  particular  are  not  especially  applicable  to  our  case, 
they  are  still  of  value  as  indicating  the  great  difference  in  the 
amount  of  water  percolating  through  soils  of  different  character- 
istics. The  average  annual  rainfall  for  the  whole  period  covered 
was  26.49  inches;  percolation  through  soil,  5.75  inches,  and 
through  chalk,  9.87  inches.    This  paper  also  includes  an  interesting 


*On  the  Percolatdon  of  the  Ralafall  in  Abcorbent  Soils.    By  John  E>van«»  F.  R.  S.  Abso. 
InBt  C.  Bl  Proc.  Inst.  C.  B.  toI.  XLV,  pp.  I06-X16. 
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discussion  as  to  the  depth  to  which  water  must  penetrate  in  soil 
before  passing  beyond  the  reach  of  atmospheric  influences,  which 
for  lack  of  space  can  not  well  be  abstracted  here.  The  con<;lusion 
of  the  author  is,  however,  that  the  amount  of  percolation  is  more 
dependent  upon  the  time  at  which  the  rain  falls  and  the  manner  of 
its  distribution  than  on  the  actual  quantity  of  the  rainfall. 

Drain  Gages  at  Lea  Bridge, 

As  further  interesting  data  relating  to  evaporation  and  percola- 
tion, we  may  refer  to  a  paper  by  Mr.  Graves,*  in  which  we  find 
given  the  results  of  measurements  of  rainfalls,  percolation  and  of 
evaporation  from  a  water  surface,  observed  at  Lea  Bridge,  in  the 
valley  of  the  river  Lea.  Mr.  Graves'  gages  were  of  the  Dalton 
pattern,  and  constructed  as  follows:  A  strong  slate  open-topped 
water-tight  box  or  tank,  with  an  area  of  one  square  yard  and 
thirty-six  inches  in  depth,  has  connected  to  the  middle  of  its  bot- 
tom a  lead  pipe  which  leads  to  a  fixed  vessel  with  a  close  bottom 
set  upright  as  a  reservoir  and  with  its  ibase  placed  several  feet 
below  the  tank.  A  glass  gage  pipe  is  fitted  to  the  side  of  the  reser- 
voir^ with  stop  and  outlet  cocks  and  a  graduated  scale,  and  the 
whole  of  the  reservoir  protected  from  frost.  The  slate  tank  is 
sunk  into  the  ground,  the  inside  of  the  bottom  lightly  covered  with 
cement  to  the  height  of  the  outlet  pipe,  and  the  tank  filled  with  soil 
or  earth  to  within  two  inches  of  the  top.  The  soil  is  turfed  over, 
kept  level,  and  the  grass  occasionally  cut.  Mr.  Graves'  rainfall 
observations  have  been  made  by  a  rain  gage  of  the  same  area 
as  the  drain  gages,  or  one  square  yard.  In  addition  to  the  gage 
filled  with  soil  the  observations  include,  since  1860,  a  similar  gage 
filled  with  sand,  which  was  established  in  order  to  measure 
maximum  percolation.  The  sand  is  underdrained  the  same  as  the 
soil,  and  is  therefore  never  in  a  state  of  saturation. 

The  following  are  some  of  Mr.  Graves'  results: 

Rainfall  for  22  years 25 .  84  inches 

Percolation  through  the  ground  for  22  years 6 .  87  inches 

Evaporation  from  the  ground  for  22  years 18.97  inches 


H>n  BvaporaUon  And  On  PercolAtiom.    By  Charleff  OraYM,  M.  Ixist.  C.  B.  Proc  htmt, 
0.  B*  Tol.  XIiV. 
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Rainfall  for  19  yeare 25.73iiichefl 

Percolation  through  the  ground  for  19  years 7.0  inches 

Evaporation  from  the  ground  for  19  years 18.74  inches 

Rainfall  for  14  years 25.72  inches 

Percolation  through  the  ground  for  14  years 7.58  inches 

Evaporation  from  the  ground  for  14  years 18.14  inches 

Evaporation  from  water  surface  for  14  years 20.60 inches 

Evaporation  from  sand  for  14  years 4.31  inches 

The  summary  of  Mr.  Graves'  results  for  fourteen  years,  all  in 
inches,  appears  in  the  following: 


YBAB. 


1880 

1861 

186-i 

1868 

imi 

1865 

1866 

1867 

1868 

1869 

1870 

1871 

1873 

1873 

Mean 


PiCRCOLATIOK. 

Rainfall. 

Oround. 

Sand. 

82.56 

10.76 

28.46 

S3.K8 

6.71 

16.86 

26.58 

856 

21.18 

19.77 

8.76 

16.41 

15.89 

8.82 

1.2.64 

29.25 

11  15 

27.82 

81.70 

12.59 

28.11 

27.44 

5.16 

22.42 

28.81 

7.11 

20.20 

24.56 

8.05 

22.14 

20.40 

7.23 

18.70 

24.08 

6.19 

90.06 

87.17 

12.08 

80.06 

23.77 

4.06 

20.12 

25.72 

7.68 

21.41 

EVAPOBATION. 


Orouod. 


21.80 
17.92 
18.03 
16.01 
12.07 
IR.IO 
19.11 
22.28 
16.20 
16.51 
18.17 
17.89 
25.14 
19.72 

18.14 


Water. 


81.06 
85.01 
17.8S 
18.27 
18.M 
80.12 
18.S2 
80.06 

a6.» 

19.06 

atj.-io 

19.56 
88.9i 
80.40 

~2oli 


The  foregoing  figures  show  the  great  difference  in  water  yield- 
ing capacity  of  sand  areas  as  compared  with  ordinary  compact 
soils.  The  mean  rainfall  for  fourteen  years  was  25.72  inches,  of 
which  7.58  inches  percolated  through  the  ground  and  21.41  inches 
through  sand.  The  loss  from  evaporation  from  the  ground  aver- 
aged for  the  period  18.14  inches,  and  only  4.31  inches  from  sand. 
It  is  results  of  this  character  which  enforce  upon  us  the  import- 
ance of  knowing  the  character  of  the  soil  of  the  watershed  as  a 
necessary  part  of  any  study  of  the  runoflL  Such  results  also  en- 
force the  proposition  that  with  large  drainage  areas  where  manj 
different  kinds  of  soils  may  be  found  the  problem  of  the  relation  of 
the  runoff  to  the  rainfall  becomes  so  complicated  as  to  render  any- 
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thing  other  than  general  conclusions  impossible.  It  is  not  intended 
to  claim,  however,  that  these  figures  have  any  further  significance 
than  to  guide  the  judgment  when  studying  specific  problems.  The 
sand  used  by  Mr.  Graves  although  described  as  fine  was  undoubt- 
edly free  from  elay  or  anything  else  likely  to  interfere  with  the 
passage  of  water.  >Sand  areas,  when  much  clay  and  loam  is  inter- 
mixed, frequently  have  large-evaporative  power,  as  for  instance  the 
Cochituate  drainage  area  discussed  further  on.* 

THE  EFFECT  OF  FORESTS  ON  RAINFALL. 

There  has  recently  been  considerable  discussion  as  to  the  effect  of 
forests  ugon  rainfall  and  the  proposition  that  forests  have  any 
material  effect  upon  rainfall  has  been  frequently  denied.  A  curi- 
ous instance  of  such  effect  is  given  in  the  discussion  of  Mr.  O'Con- 
nelPs  paper  referred  to  in  the  foot  note.  The  statement  is  made 
that  the  western  Ghauts  mountains  in  India,  which  run  parallel  to 
the  coast  at  a  distance  of  from  fifty  to  sixty  miles  have  a  pass  in 


*In  addition  to  the  refereiuce  already  glTen  aa  to  liuforxnatloir  about  percolation  we  may 
refer  to  the  following: 

Dr.  Dal  ton,  <Mem.  Lit  and  Phil.  Soc.  of  Manchester,  vol.  V.  part  11  (1797-1708). 

Mr.  Dickinson,  Jour.  A^grlc.  Soc.  vol.  V.    Experiments  made  in  1836-43. 

M.  rlifaurlce,  Blbl.  Univereelle  de  Geneve,  Science  et  Arts.  vol.  I. 

(M.  Oaeparin,  South  of  Prance,  Cours  d'  Agticulture,  vol.  11.  p.  116. 

M.  Risler,  Archives  des  Sciences  de  la  Blbllotheque  Universelle.    September,  1809. 

(The  foregoing  has  been  condensed  from  list  in  Proc.  Inst.  C.  'E.  vol.  45,  p.  S6.) 

Questions  of  Percolation  in  Relation  to  Rainfall  and*  Evaporation  were  also  dHscussed 
extensively  before  the  Royal  ComnilSBion  on  Metropolitan  Water  ^pply  (1893).  See 
volume  of  appendices  to  the  report  of  that  commission,  pp.  6(45-670.  The  large  amount 
of  detailed  information  given  renders  preeen-tation  of  it  iimpossible  here. 

As  further  papers  bearing  upon  the  general  question  of  the  relation  of  the  dlechaige  of 
streams  to  rainfall,  the  following  may  be  consulted: 

On  Rainfall,  Natural  Drainage  and  Subterranean  Water  Storage.  By  Professor  D.  T. 
Ansted,  Jour.  Royal  Agrlc.  Soc.  (Sec.  ser.)  vol.  II,  pp.  62-78;  vol.  Ill,  pp.  66-86. 

On  the  Discharge  from  Underdrainage  and  Its  Effect  on  the  Asrterial  Chanoela  and 
Outfalte  of  the  Country.  By  John  Bailey  Denton,  M.  Inst.  C.  E.  Proc  Inst.  C.  E.  vol.  XXI 
a861-62),  pp.  48-lSl. 

On  the  Relation  of  the  Fresh  Water  Floode-  of  Rivers  to  the  Areas  and  Physical  Features 
of  Their  Dasinv;  and  on  Method  of  Classifying  Rivers  and  Streams  With  Reference  to 
the  Magnitude  of  Their  Floods;  proposed  as  a  m^eans  of  facilitating  the  InTeetigation  of 
the  laws  of  drainage.  By  Lient.-Col.  Peter  Pierce,  Lyons  O'Connell,  B.  E ,  Asson.  Innt 
C.  E.  Proc.  Inst.  C.  E.  vol.  XXVII  (1867-68),  pp.  204-273.  This  paper  gives  in  an  appendix 
a  table  exhibiting  the  physical  features  of  a  number  of  the  principal  rivers  of  the  world. 

The  Nagpur  Waterworks;  with  Observations  on  the  Rainfall,  the  Flow  From  the 
Ground,  the  Evaporation  at  Nagpur;  and  on  the  Fluctuation  of  Ralntfall  in  India  and 
other  places.  By  Alexander  R.  Binnte,  Mem.  Inst  C.  B.  vol.  XXXIX  (1874-76),  part  I, 
pp.  1-6L 
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them  forty  miles  in  width  through  which  the  railway  from  Madras 
to  the  west  coast  is  taken  at  a  level  of  1,200  feet  above  the  sea. 
About  twenty  miles  below  the  crest  of  this  slope,  the  railway 
leaves  a  dry  bare  looking  country  and  dashes  at  once  into  a  rich 
bamboo  jungle  with  luxuriant  vegetation.    Observation  has  shown 
that  although  the  southwest  monsoon  passes  with  full  force  through 
this  gap  in  the  range,  the  rain  stopped  short  at  the  line  of  this 
jungle;  so  strongly  marked  is  this,  that  at  the  distance  of  only  a 
few  hundred  yards  to  the  west  of  the  line  there  is  probably  at  times 
sixty  inches  of  rainfall  in  tfiree  months,  while  at  the  same  distance 
on  the  east  side  of  .the  line  the  depth  frequently  does  not  exceed 
six  inches.    Mr.  O'Connell  states  that  different  explanations  have 
been  made  by  meteorologists,  but  for  a  long  time  none  of  them 
were  satisfactory.    At  length  reference  to  the  collector  of  the 
district  elicited  the  fact  that  the  line  of  no  rain  had  traveled  back 
a  distance  of  seven  miles  ia  the  course  of  twelve  years,  such  dis- 
tance representing  apparently  the  clearing  up  of  the  forest,  the 
result  being  that  when  the  ground  was  laid  bare  to  the  action  of 
the  sun  the  rain  ceased.    Upon  reflection  Mr.  O'Connel  says  this 
would  be  easily  understood  as  the  necessary  result.    The  son, 
during  the  monsoon,  is  almost  vertical  and  shines  down  upon  the 
dry  bare  soil  creating  by  the  reflection  of  its  heat  an   upward 
stream  of  hot  dry  air,  which,  encountering  the  rain,  turned  it  into 
vapor  which  was  carried  away  by  the  southwest  wind,  depositing 
it  here  and  there  when  it  passed  over  forest  land  but  never  descend- 
ing again  in  any  body  until  it  reached  the  Bay  of  Bengal.    Mr. 
O'Connel  remarks  that  the  same  cause  would  produce  the  same 
effect  in  any  country  similarly  situated,  but  he  would  not  consider 
it  safe  to  lay  down  the  general  rule  applicable  to  all  countries  that 
the  destruction  of  forests  would  be  followed  by  similar  results. 

In  the  discussion  of  Mr.  Denton's  paper  on  the  Discharge  from 
Underdrainage,  etc.,  a  reference  to  which  Is  also  given  in  the  foot- 
note, page  831,  it  was  remarked  by  Mr.  Bidder,  past  president  of 
the  Institution  of  Civil  Engineers,  that  evaporation  from  a  drain- 
age area  could  not  be  measured  by  taking  the  difference  between 
the  rainfall  and  the  runoff  of  a  stream. 
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Mr.  Bidder  asserted  positively  that  the  evaporative  power  of  the 
soil  can  not  be  measured,  because  it  depends  upon  such  a  variety 
of  circumstances.  As  an  illustration,  he  cites  the  case  of  a  turn- 
pike road,  where^  in  a  very  hot  time,  there  is  little  or  no  evapora- 
tion, but  if  the  road  is  watered  two  or  three  times  a  day  the  applied 
water  is  all  evaporated-  Hence,  in  quoting  experiments  which 
show  that  the  evaporation  exceeds  the  rainfall,  all  that  can  be  said 
is  that  the  evaporative  power  of  the  ground  only  is  «hown.  It 
would  not  be  -correct  from  that  to  assume  a  definite  relation  be- 
tween evaporation  and  runoff,  etc. 

THE  SIGNIFICANCE  OF  PERCOLATION  DATA. 

In  considering  the  signi-ficance  of  the  percolation  experiments, 
we  may  further  note  that  while  under  the  special  conditions  of  the 
experiments,  the  entire  precipitation  has  either  percolated  or  been 
evaporated,  still,  in  actual  experience  with  drainage  areas,  there 
is  a  certain  indetermdnate  portion  of  the  total  rainfall  which  runs 
off  on  the  surface,  reaching  the  streams  in  that  way.  In  applying 
the  data  of  the  foregoing  percolation  experiments  to  stream  flow 
problems,  this  distinction  should  be  kept  in  view. 

THE  RUNOFF  OF  THE  SUDBURY  RIVER,  LAKE  COCHI- 

TUATE  AND  THE  MYSTIC  RIVER. 

In  the  foregoing,  we  have  presented  a  large  amount  of  general 
data  applying  to  the  problem  of  the  ruiioff  of  streams  in  relation 
to  evaporation  and  rainfall.  Let  us  now  consider  the  specific  cases 
of  the  runoffs  from  the  Sudbury  river.  Lake  Cochituate  and  Mystic 
river  drainage  areas. 

According  to  Mr.  Fitzgerald*  the  Sudbury  river  has  a  drainage 
area  of  75.2  square  miles,  the  Mystic,  26.9  square  miles,  and  the 
Cochituate,  18.9  square  miles;  they  together  forming  the  present 
source  of  Boston's  water  supply.  The  Sudbury  is  hilly,  with  steep 
slopes,  with  some  large  swamps  within  its  borders.  The  Cochituate, 
although  adjoining  the!  Sudbury,  is  entirely  dissimilar.    The  slopes 


*PAper  on  Rainfall,  Plow  of  Streams  and  Storage.    By  Dennoiitf  FltcOenald,  M.  Am. 
Soc.  0.  B.  Trana.  Am.  Soc.  C.  E.  vol.  XXVII  (September.  1892),  pp.  3B7^. 
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are  flat  and  sandy,  with  its  surface  mostly  modifled  drift,  while  the 
Sudbury  is  mostly  composed  of  unmodified  drift.  The  Mystic  water- 
shed lies  to  the  north  of  Boston,  about  thirty  oiiles  distant  from 
the  Sudbury  and  Cochituate,  which  are  from  twenty  to  thirty  miles 
northwest  of  the  city.  The  surfaxje  of  the  Mystic  watershed  is 
steeper  than  the  Cochituate  and  less  steep  than  the  Sudbury. 

Sudbury  River. 

In  Table  No.  21,*  we  have  the  mean  temperature,  precipitation, 
runoff  and  evaporation  of  the  Sudbury  watershed,  for  the  twenty- 
one  years  from  1875  to  1895,  inclusive.  Examining  Table  No.  21, 
in  detail,  it  is  learned  that  the  water  year  of  1893  was  the  year  of 
minimum  rainfall  for  the  entire  twenty-one  years  covered.  The 
storage  rainfall  for  that  year  was  16.78  inches;  growing 
period  rainfall,  5.81  inches,  and  the  replenishing  rainfall  8.93 
inches,  giving  a  total  of  31.52  inches  for  the  whole  year.  The  run- 
off of  the  year  1883  was,  for  the  storage  period,  9.70  inches;  for 
the  growing  period,  0.86  inches,  and  for  the  replenishing  period, 
0.84  inches,  giving  a  total  of  11.40  inches  for  the  whole  year.  It 
appears,  then,  that  the  year  1883,  in  addition  to  being  the  year 
of  minimum  rainfall,  was  also  a  year  of  minimum  runoff.  Tbe 
evaporation  for  1883  was  as  follows:  Storage  period,  7.08;  grow- 
ing period,  7.95  inches,  and  replenishing  period,  8.09 ;  total  evapora- 
tion for  the  year,  20.12  inches. 

The  year  1880  may  also  be  referred  to  as  a  year  of  low  ranoflf. 
In  that  year  the  storage  runoff  was  11.19  inches;  growing  period 
runoff,  0.83  inches;  and  the  replenishing  runoff,  0.67  inches;  total 
for  the  whole  year  was  12.69  inches;  the  rainfall  for  the  whole  year 
was  37.70,  and  the  evaporation,  25.01  inches. 

Lake  Cochittmte, 


In  Table  No.  22,  we  have  the  mean  temperature,  precipitation, 
runoff  and  evaporation  of  the  I>ake  Cochituate  watershed,  from 


*  Tbe  data  embodied  in  Tables  Nos.  21.  22  and  23,  have  been  mostly  either  derived  from 
the  Annual  reports  of  the  Boffton  work*,  or  furnished  in  manuscript  by  Mr.  B^itzG^rald.  to 
whom  the  surrey  Is  greatly  indebted  for  ma.ny  courteffiee.  The  mean  temperatures  from 
Cambridge  and  Boston  bare  been  obtained  from  the  Weather  Bureau,  United  StatenDfpart 
ment  of  AKrionlture. 
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1863  ta  1896,  inclusive,  a  period  of  thirty-three  years;  1883 
waa  also  the  year  of  minimum  rainfall  and  runoff  on  the 
Oochituate,  the  same  a«  on  the  Sudbury  watershed.  The 
rainfall  was,  for  the  storage  period,  16.62  inches;  grow- 
ing period,  5.08  inches;  repHBuiahing  period,  8.53  inches;  giving  a 
total  of  30.23  inches  for  the  water  year.  The  runoff  was  8.31  inches 
for  the  storage  period;  0.16  inches  for  the  growing  period;  and  1.62 
inches  for  the  replenishing  period;  the  total  runoff  of  the  year 
being  10.09  inches.  The  yearly  evaporation  was  20.14  inches.  The 
year  1880  was  alsoi  a  year  of  low .  runoff  on  the  Oochituate,  the 
totals  for  that  year  being,  rainfall,  36.87  inches ;  runoff,  10.73, 
and  the  evaporation^  26.14  inches. 

Mystic  River. 

Table  No.  23  gives  the  mean  temperature,  precipitation  and  evapo- 
ration of  the  Mystic  river  watershed  for  the  18-year  period  from 
1878  to  1895,  inclusive.  The  year  1883  was  also  a  year  of  minimum 
rainfall  and  runoff  on  the  Mystic  area,  the  same  as  on  the  Sudbury 
and  Oochituate.  For  the  storage  period,  the  rainfall  was  16.^,4 
inches;  growing  period,  5.29  inches;  replenishing  period,  8.93  inchee^ 
total  for  the  year,  30.46  inches.  The  runoffs  were  —  storage  period, 
7.41  inches;  growing  period,  1.04  inches;  replenishing  period,  0.99 
inches;  total  for  the  year,  9.44  inches.  The  total  evaporation  for 
the  year  was  21.02  in^ches.  We  learn,  therefore,  that  the  total 
runoff  of  the  water  year  of  1883,  was  less  for  the  Mystic  area  than 
for  either  the  Sudbury  or  Oochituate. 

The  year  1880  gave  a  total  rainfall  on  the  Mystic  area  of  35.66 
inches/  with  a  runoff  of  12.31  inches.  The  total  evaporation  for 
the  year  was  23.05  inches. 

Summary  far  the  Sudbury,  Cochituate  and  Mystic  Areas. 

The  following  tabulation  gives  the  means  of  the  precdpitation, 
runoff  and  evaporation  for  the  periods  included  in  Tables  Nos.  21, 
22  and  23.  It  will  be  noticed  that  the  largest  mean  runoff  is  on 
the  Sudbury,  where  we  have  22.26  inches,  with  a  mean  rainfall  of 
45.86  inches.  The  mean  evaporation  on  the  Sudbury  area  is  23.60 
inches. 
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On  the  CochituQte  area  the  mean'  rainfall  for  33  years  is  46.83 
inches,  or  0.97  inches  greater  than  the  mean  of  the  Sudbury.  The 
mean  runoff,  however^  is  20.40  inches,  or  1.86  inches  less  than  the 
mean  runoff  of  the  Sudbury.  For  the  Mystic  we  have  a  mean  rain- 
fall of  44.07  inches,  a  mean  runoff  of  19.94  inches,  and  a  mean  evapo- 
ration of  24.13  inches.  A  comparison  of  the  means  of  the  Sudbury, 
CJochituate  and  Mystic  areas  is  given  by  the  following  tabulation : 
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7.88 
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Tables  Nob.  21,  22  and  23  also  include  the  mean  monthly  tem- 
perature of  the  several  drainage  areas  so  far  as  they  are  available, 
together  with  the  mean  temperatures  of  each  period  of  the  water 
year,  and  the  mean  temperature  of  the  watersheds  for  the  entire 
period  covered. 

A  comparison  of  the  mean  temperature  with  the  observed  runoffs 
of  these  three  streams  from  year  to  year  has  not  thus  far  yielded  an 
indication  of  any  clear  relationship  between  the  two.  If  there  ij* 
any  such  relation  it  is  so  far  obscured  by  the  many  minor  modifying 
influences  as  to  be  somewhat  difficult  of  demonstration.  It  is  nor 
considered  that  this  part  of  the  study  is  entirely  complete,  but  will 
be  given  further  consideration  at  some  future  time.* 

The  low  runoffs  of  the  years  1880  and  1883,  as  shown  by  Tables 
Nos.  21,  22  an^d  23,  may  well  make  us  conservative  in  estimating 
the  minimum  yields  of  either  small  or  moderate  size  drainage  areas 
in  the  eastern  part  of  the  United  States.  Considering  the  lengths 
of  the  periods  in«cluded  in  these  tables,  we  may  lay  it  down  as  a 


*  As  stated  in  the  foTegoing.  the  general  stady  of  water  sarfaoe  eTaparation  daU  ahoir  aome 
relation  to  teniperatnre.  The  statement  Jast  made  as  to  the  relation  of  ranoff  to  temperature 
is  Intended  to  apply  only  to  the  Sudbury,  Cocliituate  and  llystio  areas. 
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25.00 
32.00 
46  60 
59.80 


36.00 


69  00 
72.50 
70.60 


70.70 


63  70 
51.20 
39.70 


51.50 


48.50 


Glens  F«I1j 

1878-1895 
Mean  of 
17  yean. 


25.^' 
19.-' 

21  f. 
3U.4" 
46> 


34.1 


69.4 
7-2  :■ 


63.  V' 

50. '■'•^1 


50  4 


47. 4v) 


No.  25. 

^jpper  Hudson  watershed. 


Mean  of 

Keene 

Fairfield 

Lowville 

Johnstown 

Granville 

Cambridge 

Albany, 
Glens  Falls 

Galley. 

Academv, 

Academy, 

Academy, 

Academy, 

Academy, 
1827-1841. 

Mean  of 
all. 

!78-1895. 

1827-1849. 

1827-1848. 

1828-1845. 

1835-1849. 

and  Keene 

[ean  of 

Id ean  of 

Mean  of 

Mean  of 

Mean  of 

Mean  of 

Valley, 

r  years. 

19  years. 

19  years. 

14  years. 

15  years. 

14  years. 

1878-1^95. 
17  years. 

23.50 

22.83 

23.83 

23  08 

24.68 

26.10 

25.22 

26.10 

19.10 

19.86 

20.10 

21.27 

20.67 

22.44 

21.17 

20.60 

20.60 

20  44 

20.68 

22  11 

20.09 

21.45 

21.89 

22.40 

27.40 

29.58 

29.67 

31.50 

31.29 

32.69 

31.03 

29.90 

40.40 

41.72 

44.28 

43.08 

43  63 

44.19 

44  23 

44.60 

54.40 

53.53 

55.00 

55.66 

56.15 

55.99 

56.78 

58.40 

30.90 

31.33 

32.20 

32.78 

32.75 

33.81 

33.39 

33.70 

63.40 

62.54 

62,99 

6.V16 

66  49 

64.82 

65.77 

67  30 

66.10 

66.07 

67.88 

69.00 

70.82 

.     68.88 

69  59 

70.40 

63  70 

65.64 

65.23 

67.80 

68  28 

66.09 

67.52 

68  30 

64.40 

64.75 

6.').  37 

67.32 

68.53 

66.60 

67.63 

68.60 

57  30 

57.82 

57.27 

58.24 

58  72 

58.29 

59.56 

61.40 

45.20 

45.94 

45.84 

46.59 

47.70 

46.76 

47.73 

49  OO 

34.00 

34.19 

34  09 

34.39 

35.88 

36.56 

36.22 

37.10 

45.50 

45.98 

45.74 

46.41 

47.43 

47.20 

47  84 

49.10 

42.90 

43.35 

43.91 

44.82 

45.37 

45  35 

45.56 

46.a 

TABLE 

Mean  rnonthly precipitation  at  Aliamy^  Gh^ns  Fdh 


(In  inrl 


MONTH. 


Deeeiiiber.. 

Janaaix*--' 
February... 

March 

April 

May 

Total.. 

Jane 

July 

Augast.... 

Total.. 

September. 

October 

November.. 

Total- 
Yearly  total 


1879. 

1880. 

1881. 

1882. 

6.17 
227 
2.57 
3.53 
2.49 
0  73 

8.37 
2.81 
2.29 
2.15 
2.38 
3.17 

1.51 
2.56 
2.43 
3.31 
1.50 
3.48 

4.65 
1.87 
2.83 
3.09 
1.11 
2.95 

17.76 

16.17 

14.79 

16.00 

3.57 
366 
2.69 

1.49 
3.13 
2.32 

2.66 
2.24 
2.07 

3.59 
2.64 
2.52 

9.92 

6.94 

6.97 

8.75 

8.23 
1.06 
3.86 

3.29 
3  03 
3.17 

2  84 
2.80 
2.51 

565 
0.46 
1.03 

8.15 

9.49 

815 

7.14 

35.83 

32.60 

29.91 

31.89 

3.31 
2.92 
2.06 


8.29 


32.32 


1.60  2  24 

2.01  5.06 

3.33  ,  3.57 


6.94 


32.16 


I 


10  ST 


39.30 


*  This  table  baa  been  obtained  by  oombining 


so.  26. 

ind  Keene  VaUey^frorn  1879  to  1895,  incbisive* 


an.) 


1886. 

1887. 

1888. 

1889. 

1890. 

1891. 

1892. 

1893. 

1894. 

1895. 

Mean. 

186 
3.61 
1.56 
2.56 
3.43 
2.78 

2.05 
8.51 
3.49 
2.47 
2.52 
1.03 

4.32 
3.07 
2.35 
484 
2.11 
3.11 

3.04 
4.26 
1.76 
1.32 
1.74 
3.66 

8.34 
3.11 
3.25 
3.19 
2.00 
4.89 

2.77 
5.01 
382 
8.15 
2.23 
1.92 

3.77 
4.71 
8.10 
1.92 
1.01 
5  14 

0.76 
1.98 
4.65 
1.52 
2  24 
5.15 

3.41 
2.47 
2.38 
1.39 
1.55 
4.34 

2.73 
1.70 
1.47 
1.40 
3.85 
1.99 

3.01 
3U3 
2  64 
2  50 
2.14 
315 

15.80 

15.67 

19.70 

15.78 

19.78 

18.90 

18.65 

16.29 

15.54 

13.14 

16.47 

2.43 
3.15 
2.57 

2.91 
6.02 
2.98 

2.74 
2.12 
5.21 

6.14 
5.53 
2.44 

3.22 
197 
6.54 

2.83 
447 
4.59 

4.32 
6.37 
6.63 

1.84 
3.38 
9.42 

3.01 
2.40 
2.24 

2  92 
3.72 
5.54 

8.03 
3.53 
4.20 

8  15 

11.91 

10.07 

14.11 

11.73 

1189 

16.32 

14.64 

7.65 

12.18 

10.76 

3.13 
2.31 
5.33 

1.05 
1.70 
3.91 

4.57 
4.(>5 
4.66 

3.18 
2.84 
4.52 

5  02 
4.48 
1.87 

1.48 
2.16 
3.14 

2.51 
1.41 
3.10 

2.95 
1.75 
1.29 

3.70 
4  52 
2.96 

2  56 
1.58 
5.13 

3  13 
2.60 
3.26 

10.77 

6.66 

13.28 

10.54 

12.27 

6.78 

7.02 

5.99 

11.18 

9.27 

8.99 

34.72 

34.24 

43.05 

40.43 

43.78 

37.57 

41.99 

86.92 

34.87 

34.50 

36.22 

lableB  Noa.  1,  2  and  3,  rf  the  1895  report. 


No.  27. 

and  Keene  Valley^  from  1879  to  1896,  inclusive* 


1886. 

1887. 

1888. 

1889. 

1890. 

1891. 

1892. 

1893. 

1894. 

1895. 

Mean. 

i 

1 

» 

1 

1 

1 
( 

26.7 
18.9 
20.5 
30.8 
48.5 
57.5 

20.5 
17.8 
22.1 
26.8 
40.9 
63.6 

24.9 
11.9 
21.2 
26.3 
41.7 
56.6 

27.7 
28.0 
18.8 
33.5 
47.5 
61.0 

32.0 
27.5 
28.4 
30.2 
45.8 
G6.1 

16.9 
23  3 
27.0 
31.5 
48.6 
56.6 

85.6 
22.6 
25.2 
28.7 
45.8 
56.2 

24.7 
14.3 
21.2 
3«).7 
42.9 
58.0 

238 
26.1 
19.8 
39.5 
47.8 
60.2 

27  9 
22.0 
19.1 
29.2 
46.2 
6-2.1 

26.1 
20.6- 
22.4 
29  9 
44.6 
58.4 

33.8 

81.9 

30.4 

36.1 

36.7 

34.0 

35.7 

32  0 

36.2 

34.4 

33.7 

64.8 
70  3 
67.1 

67.7 
74.3 
66.0 

67.9 
69.0 
6&6 

66.7 
71.2 
67.8 

67.5 
69.5 
68.0 

66.6 
684 
70.0 

70.1 
71.5 
70.0 

68.3 
70  2 
70.0 

69.8 
73.4 
67.4 

71.5 
69.5 
698 

67.3 
70.4 
68.3 

' 

67.4 

69.3 

68.5 

68  6 

68.4 

68.4 

70.5 

69.5 

70.2 

70  3 

68.ff 

1 

61.1 
500 
37.2 

57.2 
46.9 
35.8 

59.2 
41.8 
37.8 

CI. 8 
44.8 
40.2 

60.1 
48.8 
35.0 

66.0 
48.6 
37.8 

61.0 
49.5 
37.8 

57.1 
53.2 
38.1 

65.6 
51.9 
34.7 

64.4 
46  0 
39.7 

61.4 
49.0 
37.1 

49.4 

46.6 

46.2 

48.9 

48  3 

50.8 

49.4 

49.5 

50.7 

50.1 

49.1 

t 

46.1 

44.9 

439 

47.4 

47.5 

46.8 

47.9 

45.7 

48.3 

47.3 

46.3 

tables  ^'o.  12  A,  13  and  14,  of  tbis  report. 
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general  jiftPfwrK'ivB  :iji"-  5r  'hr  ^^^Zr^^  jar:  .-f  ibe  TiJ't^  S'Jt:*-N. 
with  dnuiia^  AT^^fr  vf  fri^n:  ^  :'•  !•••  >■: -ire  3::1-*^  w::i.  ict-ix  rtlx- 
falls  of  from  4*»  '-.•  4^  « <  47  :::  l-*,  wr  r-^T  LiTr  ia  5»:s>e  «r:rv<n&tCT 


drv   Tear  a  ir::::!:z:::zj  r-ii.  5  **-  ]•  w  i^  i\*:<iz  1"  ii.-^»^->  w-t  ::>r 


whole  iraiergor^    TlU  *:j:-=i— :::  :>  ni:-,!^  a*  a  rii:i  rr^rrili 
tion  merelv  of  zL^  da:*  of  T^l-I-e-s  X^i«^  fl.  if  an-d  i^    As  :*■*  :br 

reference  nuj  l«?  icjie  :o  :br-  die-.-Sft;:^  U\l:*wzz:si  a<  :o  cbe  j-r\»b^ 
ahle  rainfall,  <-:•:-_  •>?  iL^  l^^PI*^  H:si5««ii 


THE  PRACTICAL  VALUE  OF  ErXOrF  DATA. 

As  a  pracn-.al  i^iZiZ. ::  n:^j  l«r  f:ir:Lrr  n.  :«r*i  :iji:  ilr  ded::.:::vri< 
here  made  as  Tj  'Jjv  rini -f*  ■>f  :h«e  Scic-iTj.  Ccrlii-ajire  azd  My$::.- 
watersheds  ar»e  of  :Lr  g7^^:e?:  :z:^»::T:ax  :^r  is  cttri^n^cizi:  :b^  wAir-r 
supplies  of  :•:•■»-«-  Tl-se  i^T^rril  wi:r:'>hr-i>  dr^  :»f  5ibc:i:  :-r  siir 
coDBtantlT  iv; -:>:^i  f -r  : :  ^ns  xanzin^  in  sii«-  fr>:m  a  few  :!:i>a5aiad 
inbahiiants  :o  tL^rrr  or  f •  ::r  h^i-ired  thj-sand-*  We  sh:»-M  re- 
memher.  to>.  tL^:  thr  Fj;*rr  •>'S-:-vrr'  rirrr,  w::b  a  drain.*^  arvii 
of  1,070  square  3-:lrs  a^d  a  nir-aa  anzTial  raiafall  at<»av  :he  saait 
as  in  Mas8a-:Lar-r::.«,  gav*:  a  3i:E,::r.u^  m-  f  la  lS^»o  of  ^^m  in  h^r^ 

THE  DETERMINATIOX  OF  DRIER  YEARS  THAN  IS^I  AND 

Tables  Nos.  1.  2  and  3  of  the  1S^*5  repciri  give  :he  mean  moaibly 
runoffs  at  AIIjuht.  GI*rns  Falls  aid  Keene  rallrv  for  :be  serentet-n- 
year  period  from  1^79  to  1^1*5,  indasivt-. 

Tables  Xos.  6  and  *?  of  the  same  rep^jri  exhibit  the  me;m  m.^nthly 
runoffs  of  the  Hudi?on  river  as  determined  by  the  gagings  at  Me- 
chanicville  for  ibe  eight  j^^r^  from  1SS>  to  ISt^o.  inolosive.  A  study 
of  the  runoff  records  iDdi'-at^rs  'hat  the  years  1^*1  and  l>?«o  wit> . 
on  the  whole,  the  driK*:  of  'h^  eijrbT  vears  covert-d  bv  TabK*s  Nos, 
6  and  8  of  the  1>;05  r*-p'>rt.  In  e*:u«jying  th^se  runoff  records  the 
practical  qaeKtion  ar;?*^-*  wbeth^-r  iLnre  has  ever  been,  on  the  Hud- 
son river,  any  more  extend^f<l  dry  periods  than  those  of  ISill  and 

lir.  FltxOer»«d'«  pm^er  On  JUlof*]],  Flow  of  Streams  aod  Ston^e. 
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{general  proposition  that,  in  the  eastern  part  of  the  United  States, 
with  drainage  area^i  of  from  25  to  100  square  miles,  with  mean  rain- 
falls of  from  40  to  46  or  47  inches,  we  may  have  in  some  extremely 
dry  year  a  minimum  runoff  as  low  as  about  10  inches  over  the 
whole  watershed.  This  statement  is  made  as  a  rapid  generaliza- 
tion merely  of  the  data  of  Tables  Nos.  21,  22  and  23.  As  to  the 
frequency  with  which  such  low  runoffs  may  be  expected  to  occur, 
reference  may  be  made  to  the  discussion  following  as  to  the  prob- 
able rainfall,  etc.,  of  the  Upper  Hudson  area. 

THE  PRACTICAL  VALUE  OF  RUNOFF  DATA. 

As  a  practical  point,  it  may  be  further  noted  that  the  deductions 
here  made  as  to  the  runoffs  of  the  Sudbury,  Cochituate  and  Mystic 
watersheds  are  of  the  greatest  importance  in  estimating  the  water 
supplies  of  towns.  These  several  watersheds  are  of  about  the  size 
constantly  required  for  towns  ranging  in  size  from  a  few  thousand 

• 

inhabitants  to  three  or  four  hundred  thousand.*  We  should  re- 
member, too,  that  the  Upper  Grenesee  river,  with  a  drainage  area 
of  1,070  square  miles  and  a  mean  annual  rainfall  about  the  same 
as  in  Massachusetts,  gave  a  minimum  runoff  in  1895  of  6.67  inches. 

THE  DETERMINATION  OF  DRIER  YEARS  THAN  1891  AND 

1896. 

Tables  Nos.  1,  2  and  3  of  the  1895  report  give  the  mean  monthly 
runoffs  at  Albany,  Glens  Falls  and  Keene  valley  for  the  seventeen- 
year  period  from  1879  to  1895,  inclusive. 

Tables  Nos.  6  and  8  of  the  same  report  exhibit  the  mean  monthly 
runoffs  of  the  Hudson  river  as  determined  by  the  gagings  at  Me- 
chanicville  for  the  eight  years  from  1888  to  1895,  inclusive.  A  study 
of  the  runoff  records  indicates  that  the  years  1891  and  1895  were, 
on  the  whole,  the  driest  of  the  eight  years  covered  by  Tables  Nos. 
6  and  8  of  the  1895  report.  In  studying  these  runoff  records  the 
practical  question  arises  \^iiether  there  ha8|  ever  been,  on  the  Hud- 
son river,  any  more  extended  dry  periods  than  those  of  1891  and 

*aee  <Mt.  FitaOenild'a  paper  On  Ralnif  All,  Flow  of  StreAme  and  Storage. 
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1895,  and  if  so,  Low  much  more  severe  was  such  dry  period,  and 
what  is  the  probability  of  a  recurrence  of  the  same.  Tables  1, 2, 3, 
4  and  5  of  the  1895  report,  to  which  we  have  already  referred,  and 
the  temperature  records  given  by  the  accompanying  tables  of  this 
report,  together  with  the  additional  rainfall  data  of  the  present 
report,  furnish  the  basis  for  an  ax)proximate  answer  to  this 
question. 
As  leading  to  the  answer  we  may  formulate  the  following: 

1.  Taking  into  account  the  distribution  of  the  rainfall,  as  per 
Tablj&s  Nos.  1,  2,  3,  4  and  5,  and  stream  flow  as  per  Table  No.  6,  of 
the  upper  Hudson  survey  report  of  1896,  what  is  the  mathematical 
probability  of  less  stream  flow  in  some  future  year  than  shown  bv 
Table  No.  6? 

2.  Find  the  mathematical  probability  of  the  occurrence  of  a  year 
composed  of  minimum  runoff  months. 

3.  Combine  the  several  records  in  such  manner  as  to  show  for 
'the  whole  drainage  area  the  tendency  of  the  rainfall  to  run  in 
series  of  high  or  low  years,  at  the  same  time  stating  the  sequence 
of  wet  and  d/ry  years  with  regard  toi  the  nature  of  the  ultmate 
minimum  runoff. 

4.  Determine  the  mathematical  probability  of  drier  years  than 
1891  and  1895,  distribution  of  rainfall  and  temperature  both  being 
taken  into  account. 


TABLE  No.  28. 
Mmvmum  observed  precipitations. 


(In  inches.) 


Northern  Platean 

Western  MassachnBetts 

Cambridfre 

Johnstown 

Granville , 

Glens  Falls 

Eeen««  valley 

Fairfield 

Low  ville 

Albany  

Mean 


Storage 

Growing 

Replenish- 

period. 

period. 

period. 

15.79 

8.78 

8.98 

12.37 

8.13 

4.34 

11.85 

6.79 

5.28 

18.30 

7J5 

6.67 

9.84 

8.47 

4.49 

13.07 

4.61 

5.76 

9.83 

6.68 

5.00 

6.57 

7.43 

624 

7.06 

5.78 

5.58 

7.18 

662 

4.97 

10.69 

6.60 

5.53 

Water 
year. 


36.87 
29.71 
28.37 
30.32 
21.18 
28.06 
28.20 
25.23 
26.51 
28.13 
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As  preliminary  to  answering  the  foregoing  propositions,  it  is 
necessary  to  examine  the  applicability  of  the  method  of  least 
squares  to  rainfall  records,  and  also  as  to  whether  high  tempera- 
tures and  heavy  rainfalls  have  a  terfdency  to  occur  together. 

Inasmuch  as  the  availaible  rainfall  records  are  not  all  cotem- 
porary,  but  cover  periods  of  different  lengths  between  1825  and 
1896,  it  has  been  considered  best  not  to  rely  upon  their  mean  as 
being  the  true  mean  rainfall  of  the  drainage  area,  the  more  espe- 
cially because  several  of  the  stations  are  not  located  in  the  Hudson 
river  drainage  area  at  all.  Indeed,  the  great  difficulty  of  determin- 
ing the  true  mean  rainfall  of  this  area  is  lack  of  observations 

TABLE  No.  29. 

■  Compa/rison  of  observed  cmd  computed  residuals  of  given  dhsohite 
values  in  the  Albany  7i)-year  precipitation  record  and  the  com- 
bined AHojiy,  Glens  Falls  a/nd  Keene  valley  records  {Tables 
J}^os,  4:  and  26). 


Albany  70>Yrab 
Rbcobd. 

Combined  17-Ybae 

RiCOBD. 

LIMITS  OF  ERROR. 

Observed. 

Ck>mpxited. 

ObeerTed. 

Computed. 

0-1 

0 
13 
0 
0 
6 
6 
5 
7 
1 
2 
0 
2 
1 

10.08 
10.15 
0.45 
8.10 
7.40 
6.43 
4.00 
3.02 
3.08 
2.17 
1.47 
1.05 
182 

2 

5 
0 
3 
3 
1 
2 
*1 

2.6 

1_  2 

23 

2-  3 

2.5 

3-4 

2.0 

4-5. 

1.7 

5-  « 

1.5 

6-7 

1.2 

7-8 

3.8 

8-9 

0-10 

10-U 

11-12 

Greater  thau  12 

- 

within  the  area  itself.  We  are  forced  of  necessity  to  mostly  rely 
upon  stations  outside  of,  but  in,  its  vicinity.  It  Is  impossible,  there- 
fore, to  apportion  the  proportionate  part  of  the  area  to  which  each 
of  these  records  applies.  Hence,  by  way,  merely,  of  illustrating  the 
method  of  study  to  be  used,  it  has  been  preferred  to  base  the  con- 
clusions, for  the  present,  upon  the  mean  rainfall  of  Albany,  Glens 
Falls  and  Keene  valley,  as  given  by  the  seventeen-year  records. 


*  Greater  than  1. 
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For  this  reason,  the  footings  of  Tables  Nos.  24  and  25  give  (1)  the 
means  of  all  the  records  and  (2)  the  means  of  the  Albany,  Glens 
Falls  and  Keene  valley  records  separately.  Table  No.  25  shows 
the  mean  temperature  of  the'Utpper  Hndson  drainage  area  as  de- 
duced from  the  records  at  Albany,  Olens  Falls^  Keene  valley,  Fair- 
field Academy,  Lowville  Academy,  Johnstown  Academy,  Granville 

TABLE  No.  30. 

Comparison  of  ike  variahiUty  omd  precision  of  the  mecm  of  ike 
Upper  Hudson  precipitations  with  some  other  places  in  the 
United  Stages. 


PLACE. 


A I  bany , 

Q1«DS  Falls 

Keene  valley 

Mean 

Hanover.  N.  H , 

Key  Weet,  Fla , 

Masoatiue,  La 

Fort  Laramie,  Wy 

San  FranclBco,  Gal  

Fort  Van  Coaver,  Wash 


Knmber 

of  years' 

VaiiabiUty. 

record. 

Inches. 

17 

2.9 

17 

4.6 

17 

8.8 

17 

3.03 

19 

48 

19 

5.9 

18 

9.0 

17 

6.7 

17 

4.1 

16 

6.7 

Precision 

of 
the  mean. 


Inches. 
0  707 
0.908 
0.987 


0.734 


1.0 
14 
3.1 
1.9 
1.0 
L7 


Academy  and  Cambridge  Washington  Academy.  Table  No.  26  has 
been  obtained  by  combining  the  seventeen-year  records  of  Albany, 
Glens  Falls  and  Keene  valley  as  given  by  Tables  Nos.  1,  2  and  3  of 
the  1895  report;  while  Table  No.  27  gives  the  mean  of  the  Albany, 
Glens  Falls  and  Keene  valley  temperature  records,  obtained  by 
combining  the  individual  records  of  these  three  stations. 

It  will  be  observed  that  the  monthly  means  deduced  from  all 
the  records  agree  quite  closely  with  those  deduced  from  (2),  (3)  and 
(4)  of  Table  No.  25,  and  either  are  probably  close  to  the  true  mean 
temperature  for  the  stations  named. 

Referring  to  Table  No.  25,  we  learn  that  the  mean  temperature 
of  the  Upper  Hudson  valley,  as  deduced  from  all  the  records,  is 
45,56°  F.;  and  the  mean  of  Albany,  Glene  Falls  and  Keene  valley 
for  the  seventeen-year  period,  1878  to  1895,  inclusive,  is  46.3^. 
Table  No.  2  also  gives  the  mean  temperature  of  <Saranao  lake,  for 
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General  meteorological  characlerUu 


• 

Tkmpbbatubb. 

MONTH. 

Hazimam 
in 

17  years. 

Mean  of 
17  years. 

Yariability. 

Mean  of    ^ 
17  years. 

Decemb6r 

(F.") 
35.6 
20.0 
28.4 
30.5 
48.6 
63.7 

(F.") 
26.1 
20  6 
22.4 
.  24.9 
44.6 
54.6 

(F.o) 
2.96 
3.82 
305 
255 
2.05 
2.59 

(Inchc«.  \ 
3.(iT 

Jau  aary 

3i  . 

Februiwy 

2  64 

March 

2.V 

April 

2.U 

May 

3.15 

Storage  period 

37.1 

83.7 

1.69  i 

16.4": 

Jane 

71.5 
74.3 
70.0 

67.3 
70.4 
68.3 

1.62 
1.03 
1.19 

3.(C^ 

Jolv 

3:1 

Aaffnst 

4..^ 

Growinff  oeriod 

70  5 

68.6 

0.72 

io.T«=; 

ScDtember 

67.7 
56.4 
40.2 

61.4 
49  0 
87.1 

2.30 
2.15 
1.37 

3.r- 

Ociober 

2  6i) 

NoTember 

3.J6 

BeDlenlsbiiiff  Deriod 

52.2 

491 

1.05 

899 

Water  vear 

48  3 

46.3 

1.04 

• 

36,22 

fo.  31. 
of  the   Ujrper  Hudson  watershed. 


PBKCIPITATION. 

RUKOFP. 

»an,  as 
5r  cent. 

of 

yearly 
lean. 

VariabiUty. 

Variability 

a«a 
percent, 
of  monthly 
precipita- 
tion. 

Kean  of 
9  years. 

Mean,  aa 
a  per  cent. 

of 

the  yearly 

mean. 

llean,  as 
a  per  cent 

of  the 
monthly 

pra- 
cipitation. 

Variability. 

Variability 

asa 
per  cent,  of 

the 
ranoff. 

8.31 
8.36 
7.29 
6.90 
5  01 
8.70 

(Inchas.) 
0.86 
0.70 
059 
0.76 
048 
0.86 

28.6 
23.1 
22.4 
30.4 
22.4 
27.3 

llnches) 
1.99 
2.17 
1.41 
2.73  , 
4.67 
3.26 

8  52 

9.29 

6.03 

11.68 

19.98 

13.95 

66.1 

71.6 

53.4 

109.2 

21H.2 

103  5 

(Inches.) 
0.62 
0.80 
0.50 
0.77 
0  87 
1.55 

31.1 
36.9 
35.5 
28.2 
18  6 
47  5 

45.47 

1  27 

77 

16.23               69.45 

98.5 

2.15 

13.2 

8.36 

9.75 

11.6U 

0.64 
0.83 
1.66 

21.1 
23.5 
39.5 

1.50 
0.91 
0.85 

6.42 
3.89 
3.64 

40.5 
25.8 
20.2 

0.48 
0.41 
0.27 

32.0 
45.2 
31.8 

29.71 

2.05 

19.0 

3.26 

13  93 

30  3 

0.92 

28.2 

8.64 
7.18 
9.U0 

0.80 
0  92 
0.84 

25  6 
35.4 
25.8 

0  05 
1.03 
1.90 

4  06 
4.41 
8.13 

30  4 
39.6 
58.3 

0.43 
0.30 
0  45 

45  3 
29.1 
23.7 

24.82 

1.62 

18.0 

3  88 

16.60 

43  2 

0.85 

#         21.9 

100.00 

8.03 

t 

8.4 

23.37 

100.00 

64.5 

3.15 

13.5 
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the  yeara  1894-96,  molueive,  ai  41.2°.  It  is  probable  that  the  mean 
temperature  of  the  whole  (region  is  somewhere  between  45.56°  and 
41.2°.  Probably  iit  is  about  43°  to  44°,  !but  in  the  absence  of  more 
definite  data  a  closer  determination  can  not  be  made  at  this  time. 
Table  No.  28  shows  the  minimum  recorded  growing,  storage, 
replenishing  and  yearly  rainfall  of  each  of  the  records  in  Table 
No.  24.  The  final  minimum  rainfall  for  the  entire  watershed  will 
probably  be  somewhat  l6ss  than  the  mean  of  the  minimum  shown 
by  Table  No.  28. 

USE  OF  THE  THEORY  OF  PROBABILITIES. 

In  the  present  study  it  is  assumed  that  variations  from  the  mean 
rainfall  conform  to  the  requirements  of  residuals  in  the  method 
of  least  squares. 

The  formulae  used  in  the  calculation  of  probably  rainfall  and 
temperature  are  as  follows: 


2        p^t 
!>=—=-/     E-Q^ff  (1) 

V  n^o  dt 


^  =  4-  (2) 


2   i  A 

r  =    0 .  8453      ,  (3) 

s/n  (n-1)  .  ^""^ 


e  =  0.8453   ZZZZZT     =   — ZZ       (4) 

ns/n  —  1        ^     s/n 


In  these  formulae  e  and  E  are  constants,  with  h=o,  47694,  and 
E=  2.71828,  the  base  of  the  Naperian  system  of  logarithms;  e  = 
the  "  precision  of  the  mean  "  or  probable  error  of  the  arithmetical 
mean  of  a  series  of  observations;  n=  the  length  of  the  record  in 
years,  or  the  number  of  observations;  2  ^  A  ==the  sum,  regardless 
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of  sign,  of  the  residuals  of  differences  between  each  observation 
and  the  arithmetical  mean ;  r  =--  the  "  variability "  or  probable 
variation  from  the  mean,  of  a  single  observation,  and  p  =  the 
probability  (certainty  equaling  1)  that  a-  variation,  abov^e  or  below, 
the  mean  having  an  absolute  value  not  greater  than  a  will  occur. 

The  computations  have  been  made  by  means  of  tables  giving  the 
value  of  the  integral  of  formula  (1),  contained  in  Ohauvenet's 
Spherical  and  Practical  Astronomy.* 

From  the  probability  so  determined  may  readily  be  computed 

(1)  the  probable  per  cent,  of  the  whole  number  of  years  in  which 
the  variation  from  the  mean  will  exceed  any  absolute  value  a,  and 

(2)  the  reciprocal  of  this  value,  or  the  probable  average  interval 
between  two  successive  variations  from  the  mean  greater  than 
o.  These  two  factors  have  been  u«ed  throughout  all  the  tables  in 
the  comparison  of  pro»babilities,  the  former  being  usually  desig- 
nated "  probability  "  and  the  latter  "  frequency  "  or  "  in  tervals  of 
recurrence."    The  latter  quantity  is  always  expressed  in  years. 

The  formula  for  proibable  error  of  a  single  year  and  for  precision 
of  the  mean  are  those  of  Peters,  which  are  generally  employed  at 
the  present  time  because  of  their  convenience. f 

The  law  of  error  expressed  in  the  foregoing  integral  formula  (1) 
is  that  of  Gauss.  It  is  based  on  several  obvious  relations  holding 
strictly  true  for  purely  accidental  errors,  as  for  instance : 

(1)  Positive  and  negative  errors  of  equal  absolute  value  are 
equally  probable,  and  in  a  long  series  equally  frequent. 

(2)  Small  errors  are  more  frequent  than  large  ones. 

(3)  There  is  a  limit  to  the  magnitude  of  errors. 

Various  laws  of  error  may  be  derived  conforming  to  all  these 
fundamental  conditions,  and  strictly  speaking,  every  series  of  ob- 
servations no  doubt  has  its  own  essential  law  of  error. 

Variations  from  the  mean  rainfall  do  not  answer  to  the  first  con- 

*A  'Manual  of  Spherical  and  Practical  Astronomy.  By  WiUlam  ChauveneL  See  toI  H. 
Appendix,  Table  IX.  Ateo  see  article  on  the  Method  of  Least  Squares  in  the  appendix  to 
Vol.  II. 

f  Demon«trations  of  these  formulae  €U3  well  as  of  the  Iaw  of  ESrror.  may  be  found  in 
M^rriman's  Theory  of  Least  Squares;  Wlright's  Treatise  on  the  Adjuftment  or  Observa- 
tions,  or  Chauyen«t's  Spherical  and  Practical  Astronomy.    Vol.  II,  Appendix. 
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dition  because  rainfalls  less  than  the  mean  by  more  than  100  per 
cent,  are  impossible;  on  the  other  hand  rainfalls  more  than  100  per 
cent,  greater  than  the  mean  are  of  frequent  occurrence. 
We  should  expect,  therefore,  to  find  in  any  rainfall  record: 

(1)  More  dry  years  than  wet. 

(2)  Greater  range  of  rainfall  above  the  mean  than  below.    . 

MR.  BINNIE'S  STUDY  OP  AVERAGE  RAINFALL. 

In  an  able  paper  on  FluctuationB  of  Rainfall,  read  before  the 
Institution  of  Civil  Ehigineers,  in  1892,  Mr.  Alexander  R.  Binnie, 
chief  engineer  of  the  London  County  Council,  has  pointed  ou/t  cer- 
tain fundamental  principles  relating  to  rainfall  studies  which  we 
may  refer  to  here.* 

In  the  beginning,  Mr.  Binnie  points  out  that  before  any  progress 
can  be  made  in  the  scientific  investigation  of  rainfall  records  some 
way  must  be  contrived  to  bring  all  records  to  the  test  of  a  common 
standard  of  comparison.  Such  standard  he  points  out  may  be  ob- 
tained by  taking  advantage  of  the  well  known  fact  that  if  a  rain- 
fall  record  be  carefully  kept  over  a  sufficiently  long  period  of  years, 
an  average  of  mean  fall  will  be  arrived  at  which  will  not  be  much 
altered  even  if  the  record  be  extended  for  a  greater  number  of 
years. 

In  order  to  analyze  a  large  number  of  records,  Mr.  Binnie  has 
adopted  the  practice  of  recording  the  mean  as  unity  and  reducing 
the  total  fall  of  each  year  in  the  series  to  a  percentage  or  ratio  of  the 
mean  fall  of  the  whole  period  comprised  in  any  given  record.  Study- 
ing rainfall  records  in  this  way,  it  is  found  that  there  are  certain 
general  laws  which  apply  in  all  parts  of  the  world,  even  where 
there  are  differences  as  great  as  100  inches  of  fall  at  one  station 
and  10  inches  fall  at  some  other  station,  possibly  on  an  entirely 
different  part  of  the  earth. 

One  of  the  important  problems  worked  out  by  Mr.  Binnie  is  an 
answer  to  this  question — what  is  the  least  number  of  years  of 
which  the  continuous  record,  when  the  mean  rainfall  has  been 

*0n  Mean  or  Average  AniDUal  Rainfall  and  the  Fluctuations  to  Which  It  is  Subject. 
By  Alexander  R.  Binnde,  M.  Imt.  C.  B.  Proc.  of  the  Inflt.  C.  B.  vol.  CIX  (1892),  pp.  89-172. 
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deterimned,  will  not  be  materiallj  affected,  so  far  as  the  yalne  of 
the  mean  is  concerned,  even  if  the  record  be  extended  bj  a  greater 
number  of  years  of  observation?  Also,  as  a  subhead  of  the  main 
question,  what  is  the  probable  accuracy  of  any  record,  the  length 
of  which  ifi  less  than  that  necessary  to  give  a  mean  which  will 
Qot  be  materially  altered  even  when  the  record  is  extended? 

In  answering  this  question,  Mr.  Binnie  takes  up  a  number  of  long 
records  and  divides  them  into  periods  of  five  years  each,  and  by 
adding  the  means  of  the  consecutive  five-year  periods,  finally  deter- 
mines the  limit  of  the  number  of  years  beyond  which  the  mean  will 
not  be  materially  altered  howsoever  far  the  record  may  be  carried. 
In  order  to  indicate  some  of  the  results  of  this  method  of  studying 
rainfall,  we  may  refer  to  Mr.Binnie's  discussion  of  the  long  record  of 
ninety-seven  years  kept  at  Padua,  Italy.  The  first  step  is  to  divide 
tlie  record  intr*  nineteen  periods  of  five  years  each,  commencing  with 
1725,and  extending  to  1819.*  The  average  ratioof  eachof  thesefive- 
year  periods  was  then  computed.  They  indicate  that  there  were  eight 
periods,  viz.,  1730-34,  1745-49,  1750-55,  1760-64,  1765-69,  1785-89, 
1759-59  and  1810-14,  during  which  the  five-year  average  ratio  was 
wdthin  5  per  cent,  of  the  mean;  but  this  was  not  the  object  of 
inquiry;  it  was  to  find  the  greatest  divergence,  which  was  dis- 
covered in  the  periods  of  1770-74,  when  the  average  ratio  was  32 
per  cent,  above  the  mean,  and  1735-39,  and  1815-19,  when  it  fell 
20.8  per  cent,  below  the  mean. 

In  dividing  the  total  period  into  minor  periods  of  ten  years  each, 
it  appears  that  in  four  of  the  ten-year  i)eTiods,  1725-34,  1745-54, 
1755-84  and  1805-14,  the  mean  of  the  ten-year  period  was  withiB 
5  per  cent,  of  the  mean  of  the  ninety-seven  year  period;  the  extreme 
divergencies  were  in  1765-74,  when  the  ten  years'  average  ratio  rose 
to  16.9  per  cent,  above  the  mean,  and  in  1735-44,  when  it  fell  to 
17.8  per  cent,  below  the  mean.  Again  dividing  the  total  period 
into  longer  periods  of  fifteen  years  each,  it  appears  that  there  were 
periods,  1725-39, 1740-54, 1755-69  and  1785-99,  during  each  of  which 
the  fifteen  years'  average  ratio  was  within  5  per  cent,  of  the  mean, 
and  the  extreme  divergences  were  in  the  period  of  1770-84,  when 


*The  Padua  record  is  coneidered  to  be  one  of  the  'beet  of  the  oldo*  loog  records. 
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the  average  ratio  rose  10.7  per  cent,  above  the  mean,  and  in  1725-39, 
when  it  fell  to  4.7  per  -cent,  below.  Dividing  the  total  period  into 
four  periods  of  twenty  years  each,  it  was  found  that  the  average 
deviation  from  the  mean  was  only  5.4  per  cent,  and  that  the  ex- 
treme differences  in  the  twenty  years'  period  were  in  1765-84,  and 
1725-44,  when  they  amounted  to  8.5  per  cent,  above,  and  7.2  per 
cent,  below,  respectively.  For  twenty-five  year  periods  the  ratios 
show  an  average  deviation  from  the  mean  of  5.8  per  cent.,  the 
extreme  being  m  the  periods  1750-74,  1725-49,  when  they  were 
respectively  9.9  per  cent,  above  and  4.9  per  cent,  below  the  mean. 
Taking  thirty-year  periods,  the  ratios  show  an  average  deviation  of 

4.4  per  cent,  from  the  mean,  the  extreme,  in  1755-84,  rising  7.9  per 
cent,  above,  and  in  1725-55  falling  3.7  per  cent,  below  the  mean. 
For  thirty-five  year  periods,  the  ratios  gave  1.7  per  cent,  below  and 
3.3  above  the  mean,  respectively.  For  forty-year  periods,  the  diver- 
gencies are  4.8  per  cent,  above  and  1.1  per  cent,  below.  Finally, 
for  forty-five  year  periods,  the  deviations  are  4.5  per  cent,  above 
and  0.8  per  cent,  below.* 

In  order  to  obtain  two  fifty-year  periods  from  the  ninety-seven 
years'  record,  it  is  necessary  that  one  record  overlap  the  other. 
This,  however,  Mr.  Binnie  considers  justifiable,  because  the  object 
is  not  to  obtain  the  actual  fall  of  rain,  but  an  arbitrary  period  to 
compare  with  the  mean.  On  this  basis,  taking  two  fifty-year 
periods,  from  1725  to  1774,  and  from  1770  to  1819,  we  deduce  diver- 
gencies from  the  mean  of  2.3  per  cent,  and  an  extreme  difference  of 

2.5  per  cent. 

Summing  up  the  results  of  the  inquiry  as  to  the  deviations  of 
the  Padua  record,  Mr.  Binnie  points  out  that  an  average  based  on 
only  a  five-year  record  might  be  subject  to  an  error  of  32  per  cent.; 
an  average  based  on  a  ten-year  record,  to  an  error  of  7.7  per  cent; 
on  a  twenty-year  record,  an  error  of  7.8  per  cent.;  twenty-five-year 
record,  an  error  of  5.8  per  cent. ;  thirty-five  year  record,  an  error  of 
2.5  per  cent.;  forty-year  record,  an  error  of  2.9  per  cent.;  forty-five- 


*Ia  the  foregoing  abstract  the  minor  subdivisions  of  the  entire  period  have  not  been 
included.  - 
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year  record,  an  error  of  2.6  per  cent.,  and  a  flfty-year  record  to  an 
error  of  2.5  per  cent. 

Proceeding  on  these  lines^  Mr.  Binnie  has  examined  a  number  of 
rainfall  records  from  various  parts  of  the  world.  He  concludes 
that  with  any  good  record  of  thirty-five  years'  length  and  upward 
the  mean  thereof  will  represent  the  true  mean  rainfall  within  about 
2  ;>er  cent.^  and  that  not  much  greater  accuracy  than  this  can  be 
ej:pected  even  when  the  record  is  extended  to  a  longer  period. 

As  illustrating  bow  thoroughly  rainfall  records  respond  to  the 
general  law  here  announced,  Mr.  Binuie  points  out  that  a  long 
record  from  St.  Pierre,  in  the  West  Indies,  where  there  is  a  meao 
rainfall  of  94.13  inches,  compares  well  with  Prague,  which  has  a 
mean  rainfall  of  only  16.10  inches. 

Among  others,  Mr.  Binnie  gives  a  tabulation  of  twenty-six 
record®,  ranging  from  fifty  to  fifty-nine  years  in  length  and  cover- 
ing stations  in  various  parts  of  the  world,  but  all  included  within 
the  present  century.  Some  of  the  deductions  from  the  twenty-six 
records  of  the  present  century  are  as  follows:  The  probable  error 
for  a  five  years'  period  is  14.95  per  cent,  correct  within  4.21  per 
cent.;  for  a  ten  years'  period,  8.22  per  cent.,  oorreot  within  2.54  per 
cent.;  for  a  fifteen  years'  period,  4.75  per  cent.,  correct  within  2.14 
per  cent.;  for  a  twenty  years'  period,  3.24  per  cent.,  correct  within 
1.51  per  cent.;  for  a  twenty-five  years'  period,  2.75  per  cent.,  correct 
within  1.99  per  cent. ;  for  a  thirty  years'  period,  1.78  per  cent.,  cor- 
rect within  1.1  per  cent. 

Mr.  Binnie  also  points  out  that  afi  the  result  of  working  out  the 
twenty-six  present  century  records,  it  can  be  said  that  forrecordsof 
from  20  years  to  35  years,  the  error  may  be  expected  to  vary  from 
3.25  per  cent.down  to  2  per  cent.^and  forshorter  perlodsof  5,10and 
15  years  the  probable  extreme  deviation  from  the  mean  will  be 
about  15.0, 8.25  and  4.75  per  cent,  respectively.  -  No  particular  signi- 
ficance should  be  attached  to  a  period  of  35  years  for  it  means  no 
more  than  that  it  is  the  first  in  a  series  of  arbitrary  periods,  advanc- 
iiig  by  5  years  at  a  time,  which  would  appear  to  comply  with  the 
requirements  sought  for,  namely :    What  is  the  shortest  period,  the 
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average  of  which  will  give  a  mean  annual  rainfall  which  will  not 
be  materially  altered  if  the  record  be  prolonged? 

MORE  DRY  YEARS  THAN  WET. 

As  applying  to  the  proposition  that  we  should  expect  to  find  in 
any  record  more  dry  years  than  wet  and  a  greater  range  of  rain- 
fall above  the  mean  than  below,  it  may  be  cited  that  Mr.  Binnie 
found  in  153  long  rainfall  records,  representing  6,99Q  yearly  obser- 
vations that  the  average  percentages  of  years  below  and  above  the 
mean  were  47.1  and  52.9  respectively. 

The  Albany  70-year  record  contains  34  years  of  high  and  36  years 
of  low  rainfall.  The  combined  Albany,  Glen<s  Fall*  and  Keene 
valley,  17-year  record,  as  given  in  Table  No.  26,  contains  7  years 
of  high  and  10  years  of  low  rainfall. 

THE  APPLICATION  OP  THE  LAW  OF  ERROR. 

Tabic  No.  29,  contains  a  comparison  of  a  number  of  computed 
and  observed  reaaddnals  of  a  given  vaJiue  in  the  Albany  70-yeaT 
record  and  the  combined  17  years  Albany^  Olens  Falls  and  Keene 
valley  record.  In  estimating  the  value  of  the  results  in  Table  No. 
29,  the  relative  length  of  the  series  should  be  taken  into  account. 
Also  the  fact  that  ramfall  data  are  subject  to  purely  accidental 
errors  often  of  no  small  magnitude.  In  any  case  the  results  de- 
duced by  the  theory  of  probabilities  should  be  taken  in  connection 
with  all  the  other  knowledge  of  the  subject  in  hand.  For  reliable 
records  of  sufficient  length  in  which  the  number  of  dry  years  does 
not  greatly  exceed  the  number  of  wet  years  there  seeme  to  be  no 
reason  why  the  Gaussian  law  of  error  may  not  be  applied  to  deduce 
the  probable  rainfall,  and  the  results,  be  reliable  within  the  limits 
of  our  requirements;  although,  owing  to  the  fact  that  there  are 
more  dry  than  wet  years  on  an  average,  the  computed  number  of 
low  rainfall  years  will  be  slightly  too  large.  This  fact,  however, 
has  no  other  significance  than  that  the  error  due  to  applying  the 
Gaussian  law  in' determining  probable  rainfall  is  fortunately  on 
the  safe  side. 

In  order  to  apply  the  method  of  leajst  squares  where  several  re- 
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cords  ape  cotnbiiied  to  represent  the  entire  watershed  it  is  essential 
that  the  records  used  should  be  cotemporaneous  and  of  equal  length. 
In  the  present  case,  the  best  available  records  answering  this  con- 
dition are  the  Albany,  Glens  Falls  and  Keene  valley  rainfall  and 
temperature  records,  combined  means  of  which  are  shown  in  Tables 
Nos.  26  and  27. 

VARIABILITY  OF  THE  RAINFALL. 

The  variability  or  probable  fluctuation  of  a  single  year's  observed 
rainfall  from  the  mean,  also  the  precision  of  the  Albany,  Glens  Falls 
and  Keene  valley  rainfall  records  is  shown  in  Table  No.  30.  The 
variability  and  precision  of  various  other  rainfall  records  of  about 
the  same  length  are  also  shown  therein  for  comparison.* 

The  Hudson  records  show  rather  a  low  variability  and,  on  the 
whole,  an  unusual  precision  of  the  mean  for  records  of  this  length. 

Binnie  gives  4.2  per  cent,  of  the  rainfall  a®  the  average  error  or 
variability  for  a  seventeen-year  record.  Thds  would  be  1.57  inches 
for  Albany,  1.52  inches  for  Glens  Falls,  1.48  inches  for  Keene  valley. 
These  probable  errors  are  found  by  subtracting  the  mean  rainfall 
of  all  the  dry  years  from  the  mean  rainfall  of  all  the  years,  and  so 
differ  from  the  factors  given  in  Table  No.  30.  Either,  however,  may 
be  used  as  a  measure  of  the  variability  or  tendenicy  of  the  rainfall 
to  fluctuate  from  year  to  year. 

GENERAL    METEOROLOGICAL    CHARACTERISTICS    OF 

THE  WATERSHED. 

In  Table  No.  31,  we  have  the  general  meteorological  character- 
istics of  the  Upper  Hudson  watershed.  The  maximum  and  mini- 
mum monthly  temperatures  therein  appearing  have  been  derived 
from  Table  No.  27;  also  the  variability  which  it  will  be  seen  is  much 
greater  for  single  months  than  for  the  entire  year.  The  rainfall 
data  are  from  Table  No.  26.  The  monthly  variability  is  about  30 
per  cent,  of  the  monthly  rainfall,  while  for  the  year  it  is  only  8.4  per 
cent,  of  the  rainfall.  The  runoff  data  a<re  from  Table  No.  6  ot  the 
1895  report,  with  the  Mechanicville  record  of  1896  included.    The 

*Takein  from  the  Smlthsonl&ti  ContiibuUonfl  to  Knowledge.    Val.  XIV,  p.  tUS. 
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greatest  variability  and  runoff  both  in  amoan<t  and  per  cent,  occurs 
in  May. 

PROBABLE  RAINFALL  AND  TEMPERATURE. 

Tables  Nos.  32  and  33  have  been  computed  from  the  combined 
Albany,  Glens  Falls  and  Keene  valley  records,  as  given  in  Tables 
Nos.  26  and  27.  The  probable  percentage  of  years  having  a  rain- 
fall below  any  given  per  cent,  of  the  mean  is  shown  in  the  third 
column  of  the  periods  of  each  table,  and  the  probable  average  fre- 
quency of  recurrence  of  such  a  minimum,  in  years,  is  shown  in  the 
fourth  column  of  each  period. 

The  probable  percentage  of  years  and  interval  of  recurrence  of 
years  having  a  temperature  above  the  given  maximum  are  likewise 
shown  in  Table  No.  33. 

The  minimum  observed  rainfalls  and  maximum  temperatures  for 
seventeen  years  are  shown  in  Table  No.  34,  together  with  the  inter- 
vals in  which  they  may  be  expected  to  recur.  This  table  empha- 
sizes the  fact  that  the  maximum  or  minimum  occurring  in  any 
record  may  probably  be  repeated  sometimes  at  much  longer  and 
sometimes  at  much  shorter  intervals  in  future  years,  according  to 
the  variability  of  the  rainfall  or  temperature,  wlhichever  it  may  be. 

From  Table  No.  32  we  may  readily  find  a  minimum  rainfall  which 
may  not  be  expected  to  recur  of  tener  than  at  any  specified  interval. 
This  table  suggests  a  method  by  which  a  more  consistent  minimum 
rainfall  may  be  obtained  than  by  merely  assuming  the  minimum 
observed  in  any  record  which,  as  has  been  shown,  may  occur  at 
much  shorter  intervals  in  future  years.  We  may  also  conclude 
that  the  application  of  the  method  of  least  squares  to  a  rainfall 
record  in  this  way  practically  extends  the  record  to  an  infinite 
series,  in  which  the  precision  of  the  mean  of  the  record  will  be 
inversely  proportional  to  the  square  root  of  the  number  of  years 
included.  Hence  probable  rainfalls,  as  ordinarily  deduced  from 
short  series  and  outside  the  range  occurring  in  the  record  itself, 
can  only  be  relied  upon  within  comparatively  narrow  limits. 
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DO  YEARS  OR  PERIODS  HAVING  HIGH  TEMPERATURES 
.  AND  HEAVY  RAINFALL  TEND  TO  CONCUR? 

Before  applying  Tables  Nob.  31, 32  and  33  to  find  the  probability 
of  drier  years  than  1891-95,  oer tain  quefitions  must  be  examined 
in  order  to  clear  the  ground.  In  tbe  flr»t  place,  <high  temperature, 
as  an  aeoompanying  condition  of  frequent  thunder  storms,  would 
indicate  that  in  the  summer  months,  at  least,  high  temperature  and 
heavy  rainfall  probably  run  parallel,  and  conversely.  To  settle 
the  question  as  far  as  possible  for  the  present  study,  the  cotempo* 
rancous  rainfall  and  temperature  records  included  in  Tables  Nos.  24 
and  25  have  been  examined  and  the  results  brought  together  in 
Table  No.  35.  In  82  out  of  160  years,  rainfall  and  temperature 
conditions  are  found  to  be  alike  in  the  growing  period.  In  accord- 
ance with  the  theory  of  chan<;e  the  two  should  correspond  in  fiftj 
per  cent,  of  the  years.  A  study  of  the  records  of  the  storage  and 
replenishing  periods  of  an  entire  water  year  shows  similar  results. 

On  the  whole,  then,  it  may  be  said  that  the  records  now  under 
oonsideration  indicate  that  the  conourrence  or  non-concurrence  of 
like  conditions  of  temperature  and  rainfall  is  a  matter  of  pure 
chan<;e.  It  is  not  intended  to  say  absolutely  that  rainfall  and  tem- 
perature are  independent,  but  that  for  the  purposes  of  the  present 
study  they  may  be  oonsidered  to  be  so.  We  may  say,  however,  the 
study  indicates  that,  so  far  as  the  Hudson  area  is  concerned,  prob- 
ably there  is  no  direct  relation  between  rainfall  and  temperature. 

TABLE  No.  84. 
Probability  of  the  recurrence  of  the  observed  maxima  a/nd  minifna. 
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SEQUENCE  OF  DRY  YEARS  AND  TENDENCY  OP  YEARS 
OP  LOW  RAINPALL  TO  RUN  IN  SHORT  SERIES. 

The  Hudson  watershed,  having  an  area  of  4,500  square  miles 
above  Mechanicville,  and  with  a  wide  range  of  topographical  con- 
ditions^ contains  distinct  regions  in  which  entirely  different  meteoro- 
logical conditions  prevail,  produced  by  the  operation  of  distinctly 
different  causes.  Comparing  the  cotemporaneous  records  of  Al- 
bany, Glens  Palls  and  Keene  valley,  we  find  that  in  fourteen  years 
out  of  seventeen,  or  in  eighty  per  cent,  of  the  years  from  1879  to 
1895,  inclusive,  high  or  low  rainfall  at  Glens  Falls  is  accompanied 
by  a  like  condition  at  Keene  valley,  and  similarly  for  temperature. 
In  only  eight  out  of  seventeen  years,  however,  are  the  rainfalls  both 
higher  or  both  lower  than  the  mean  at  Albany  and  Keene  valley. 
By  the  theory  of  chance,  conditions  would  be  like  in  fifty  per  cent, 
of  the  years  if  the  recurrence  of  like  conditions  at  the  two  stations 
were  purely  accidental.  Hence  we  may  say  at"  once  that  while 
Keene  valley  and  Glens  Palls  belong  to  the  same  region,  meteoro- 
logically Considered  there  is  no  relation  between  the  conditions  con- 
trolling rainfall  in  the  Albany  region  as  compared  with  the  Adi- 
rondack region.  With  a  sufficient  number  of  cotemporaneous 
records  the  entire  watershed  could  in  this  way  readily  be  charted 
into  what  might  be  termed  isoclimatic  areas,  in  which  the  meteor- 
ological  conditions  might  be  expected  to  correspond  closely. 

The  effect  of  the  runoff  of  several  such  sulb-areas  being  included 
in  one  watershed  would  be  to  equalize  local  extremes  and  give  a 
more  uniform  runoff  for  the  whole  than  if  the  entire  watershed  were 
subject  to  the  same  controlling  conditions.  Extremes  of  rainfall 
or  runoff  will,  in  general,  be  caused  by  general  modifying  condi- 
tions affecting  the  entire  watershed.  The  danger  of  relying  too 
much  on  single  records  or  even  on  the  records  belonging  to  a  single 
climatic  area  is  therefore  made  evident. 

It  is  difficult  to  say  whether  we  should  expect  the  recurrence  of 
short  dry  periods  to  be  more  frequent  for  a  single  climatic  area  or 
for  the  entire  watershed.  The  data  at  hand  do  not  give  any  defi- 
nite conclusion  on  this  point. 
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Tli€  Albany  seventeen-year  record  contains  three  dry  periods  of 
three  years  each,  one  wet  period  of  five  years  and  one  of  two  years. 

The  Glens  Falls  seventeen-year  record  shows  one  wet  period  of 
jteven  years  and  one  dry  period  of  six  years. 

The  Keene  valley  seventeen-year  record  contains  one  dry  period 
of  six  years,  one  wet  period  of  three  years  and  two  of  two  years. 

The  foregoing  three  reeoirdfl  combined  show  one  wet  period  of 
six  years  and  one  dry  period  of  the  same  length;  also,  two  dry 
periods  of  two  years. 

The  Albany  seventy-year  record  contains  five  two-year  periods, 
three  wet  and  two  dry;  two  dry  periods  of  three  years;  five  four- 
year  periods,  four  wet  and  one  dry,  and  one  dry  period  of  eight 
years. 

The  mean  rainfall  of  the  eight-year  driest  x>eriod  in  the  Albany 
record  is  35.97  inches,  or  91  per  cent,  of  the  mean,  the  period  being 
from  1880  to  1887,  inclusive. 

The  mean  rainfall  for  the  three  driest  successive  years,  1893-95, 
is  32.8  inches,  or  slightly  above  80  per  cent,  of  the  mean. 

The  mean  rainfall  of  the  driest  two  succcEsive  years,  1880-81,  is 
32.21  inches  or  80  per  cent,  of  the  mean. 


TABLE  No.  35. 
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In  each  of  the  foregoing  records  the  minimnm  observed  yearly 
rainfall  occurs  in  one  of  the  longer  dry  periods. 

The  average  number  of  low  rainfall  years  occurring  together  is 
from  two  to  three.  If  the  occurrence  of  two  or  more  successive 
years  of  high  or  low  rainfall  were  purely  a  matter  of  chance,  then 
the  probable  frequency  of  occurrence  of  a  period  of  n  years  of  low 

rainfall  would  be        ^F ?— ^ |         a,  being  the  number 

of  dry  years  in  the  record,  and  h  the  number  of  wet  years.  As- 
suming that  a  equals  6,  the  chance  and  frequency  of  occurrence  of 
dry  periods  of  different  lengths  would  be  as  follows: 

1.  Two  successive  dry  years  may  be  expected  12.5  times  in  100 
years.         , 

2.  Three  successive  dry  years  may  be  expected  6.5  times  in  100 
years. 

3.  Four  successive  dry  years  may  be  exipected  3.12  times  in  100 
years.         • 

4.  Five  successive  dry  years  may  be  expected  1,4  times  in  100 
yeai«. 

5.  Six  successive  dry  years  may  be  expected  0.7  times  in  100 
years,  or  once  in  143  years. 

The  occurrence  of  several  five  and  six-year  periods  in  the  seven- 
teen-year records  shows  that  the  sequence  of  wet  and  dry  years  is 
not  a  matter  of  chance,  although  the  periods  themselves  show  no 
uniformity  or  tendency  to  run  at  uniform  intervals.  In  the  fore- 
going records,  dry  periods  of  from  two  to  eight  successive  years 
occur  from  two  to  three  times  as  frequently  as  if  their  occurrence 
were  controlled  by  mere  chance,  the  ratio  slightly  increasing  with 
the  length  of  the  dry  period. 

PROBABILITY  OF  THE  OOCUBRENOE  OF  A  YEAR  COM- 
POSED OF  MINIMUM  RUNOFF  MONTHS. 

The  minimum  observed  monthly  runoffs  at  Mechanicville,  to- 
gether with  the  meanfi  for  the  same  months  are  given  in  Table 
No.  36,  where  we  also  have  the  minimum  monthly  rainfalls  in  the 
Albany  seventy-year  record.    The  probability  of  runoffs  lower  than 
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the  sam  of  the  monthly  minima  has  been  computed  directly 
from  Table  No.  36,  and  the  results,  together  with  the  observed 
minima  and  nine-year  means  are  shown  for  each  period  in  Table 
No.  37, 


TABLE  No.  36. 
Minimv/m  monthly  rwM>ff  cmd  precipitaMon. 


MONTH. 


December 

January 

February 

March 

April 

May 

Storage  period 

Jane 

July 

Aagnat 

Growing  period 

September 

October 

November 

Replenishing  period 
Water  year 


NiNB-YSAB  BUNOTF  SBOORD. 


T  ar. 


1801 
1893 

1805 

1805 
1804 
1806 


1805 


1805 
1888 
1888 


1888 


1804 
1891 
1808 


1801 


1805 


Minimam. 


Inches. 
0.83 
0.82 

0.82 

1.08 
2.78 
1.18 


11.68 


0.70 
0.80 
0.44 


2.05 


0.47 
0.88 
0.00 


1.00 


17. 4« 


Mem. 


Inches. 
1.00 
2.17 

1.41 

2.78 
4  67 
8.26 


16.28 


1.50 
0.01 
0.85 


8.26 


0.05 
1..08 
1.00 


8.88 


28.87 


ALBAinr  70-Ybab  Pbbcipiiatiox 
Bboobd. 


Tear. 


1829 
1800 
C1856> 
{1877} 
1866 
1802 
1826 


1860 


1864 
1840 
1876 


Vf  iilmiin> 


Inches. 
0.24 
0.08 

0.86 

0.54 
0.56 
0.76 


Per  cent,  ol 
m< 


7.18 


1886 


1871 
1882 
1803 


1802 


1864 


0.80 
0.70 
0.58 


6.62 


0  85 

0.27 
0.91 


4.97 


28.13 


11.3 
«.4 

14.2 

10.8 
20.0 

ao.9 


42.0 


19.6 
16.3 
13.4 


54.0 


24  7 

7.5 
20.S 


49.3 


71.3 


By  this  method  a  final  minimum  is  obtained  for  the  crtonage  run- 
off haying  a  probable  interval  of  recurrence  of  166  years. 

For  the  growing  period  the  probable  frequency  i«  much  greater, 
the  interval  of  recurrence  being  48.7  years,  and  for  the  replenishing 
period  it  is  21.7  years.  For  the  entire  water  year  it  is  fifty-four 
years.  In  selecting  the  final  minimum  runoff  as  a  standard  of 
comparison,  it  would  seem  proper  to  give  the  same  probable  in- 
terval of  recurrence  to  each  period. 

As  the  length  of  the  series  of  gagings  increases  the  minimum 
of  the  observed  runoffs  will  slightly  decrease  toward  a  limit. 

From  Table  No.  31  the  percentage  of  variability  of  the  monthly 
runoflfs  is  seen  to  be  generally  greater  than  that  of  the  different 
I)oriods  or  of  the  yearly  runoff.    Hence^  as  the  length  of  record 
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increases  the  'Sum  of  the  mmimum  monthly  rnnoffs  will  decrease, 
such  decrease  taking  place  more  rapidly  than  the  minimum  yearly 
runoff,  until  it  becomes  less  than  any  yearly  runoff  which  may  be 
expected  to  occur.  The  same  principle  holds  good  for  rainfall 
minima;  to  illustrate  this  we  may  uee  the  Albany  seventy-year 
record,  the  monthly  minima  of  which  are  given  in  Table  No.  36. 


TABLE  No.  37. 

ProbahUii/y  of  rwnoffs  lower  tham  the  sum  of  mmimum  observed 

monthly/  runoffs. 


PERIOD. 


storage 

GrowiDg 

Replenishing  . 

Water  year 


Nine  year 
mean. 


Inches. 
16.23 
3.26 
8.88 


23.87 


Observed 
mioimnm. 


Inohee. 
11.68 
2.05 
1.90 


17.46 


Sum  of 

minimum 

months. 


Inches. 
7.49 
1.53 
1.75 


10.77 


Probable 
per  cent  of 
lower  run- 
«off  years. 


0.60 
2.05 
4.60 


1.85 


Interral  of 

recarrence  of 

lower  ronoff 

years. 


166.0 
48.7 
21.7 


54.0 


The  sumB  of  the  monthly  minima,  together  with  the  observed 
minima  and  means,  are  given  in  Taible  N*o.  38.  For  the  different 
periods  the  sums  of  the  minimum  months  vary  from  14.8  to  20  per 
cent,  of  the  mean  rainfalls  for  the  same  period.  It  is  not  within 
the  capacity  of  the  most  extensive  tables  of  probability  at  hand  to 
compute  the  chance  of  so  low  rainfalls  ever  occurring.  Out  of  150 
long  rainfall  records^  representing  6,990  annual  observations  ex- 
amined by  Mr.  Binnie  only  three  EThowed  minima  below  40  per 
cent,  of  the  mean. 


PROBABILITY  OF  DRIEB  YBABS  THAlN  1891  AND  1895. 

The  data  of  these  two  yeare  have  been  collected  in  Table  No.  39. 

The  temperatures  are  from  Table  No.  27,  and  the  rainfalls  from 
Table  No.  26. 

From  the  Upper  Hudson  report  for  1895,  we  learn,  at  page  112, 
that  in  1891  there  occurred  a  dry  period  of  174  days,  lasting  from 
May  28  th  to  November  17th.  In  1895  the  dry  period  began  May 
25th  and  lasted  until  November  9th,  continuing  169  days. 
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The  causes -contributing  toward  a  dry  year  are: 

1.  Minimum  rainfall. 

2.  Unf avoirable  distribution  of  rainfall. 

3.  High  tennperature. 

4.  Unfavorable  distribution  of  temperature. 

In  1891  the  temj^erature  was  normal  and  favorable  to  good 
stream  flow.  Nor  can  the  dry  period  be  attributed  to  low  rainfall. 
The  storage  Tunoff  is  sufficient  to  ensure  full  ground  water  Maj 
1st.  The  growing  period  rainfall  was  above  the  mean.  The  May 
rainfall,  however,  was  but  1.91  inches,  as  shown  in  Table  No.  26, 
60.8  per  cent,  of  the  mean;  and  the  September  rainfall  is  but  1.44 
inches  or  46  per  cent,  of  the  mean.  The  dry  period  of  1891  is, 
therefore,  to  be  attributed  to  the  unfavorable  distribution  of  the 
rainfall.  With  the  exception  of  1887,  the  September  rainfall  in 
1891  is  the  lowest  in  the  seventeen-year  record;  with  the  exception 


TABLE  No.  38. 
Sum  of  minimum  rainfcM  mxmtha  in  the  Albany  70year  record. 


PEBIOD. 


Storase  

Growing 

Bepleniebing 

W»terye»r   


70-year 
mean. 


17.09 
12.82 
10  00 


39.50 


Sum  of  MnmcuM 
Months. 


Inches. 


2.54 
2.03 
2.08 


6.60 


Per  eent. 
of  mean. 


14.8 
18.6 
20.0 


16.8 


Obsbbysd  MnmfTM. 


Inches. 


7.18 
6.63 
4.97 


28.18 


Percent, 
of  mean. 


42 
54 

49 


of  1879  and  1887,  the  May  rainfall  was  the  lowest  in  seventeen 
years.    These  facts  point  to  a  similar  dry  period  in  1879  and  1887. 

The  computed  probable  intei'vai  of  recurrence  of  a  May  rainfall 
as  low  as  that  in  1891  is  five  years. 

The  computed  probable  interval  of  recurrence  of  a  Septeinher 
rainfall  as  low  as  that  of  1891  is  twelve  years. 

Theoretically,  the  probability  of  these  two  miniima  occurring 
in  a  single  year  will  be  the  product  of  their  respective  probabilities* 
thus  giving  roundly  sixty  years  as  the  average  interval  of  recur 
rence  of  such  a  dry  period. 
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I)unnj5  ^^1^*  .y^^*'  1^91  •  liowever,  temperature  and  other  conditions 
were  either  normal  or  favorable  to  a  good  stream  yield.  We  must 
then  assume  a  som^^what  shorter  interval  of  dry  periods  as  severe 
as  that  in  1891,  or  else  that  still  more  severe  periods  will  sometimes 
occur  when  temperature  conditions  are  unfavorable. 

In  1895,  the  storage  rainfall  was  slightly  below  the  mean,  but 
ground  water  was  probably  nearly  full  on  June  1,  the  M-ay  rainfall 
being  1.98  inches  or  63  per  cent,  of  the  mean. 

The  storage  temperature  was  1°  above  the  mean,  and  that  of  the 
growing  period,  1.7°. 

TABLE  No.  39. 
Temperature  and  predpitation  data  for  the  years  1891  cmd  1895. 


PERIOD. 

1891. 

1896. 

Temperatare. 

Precipitation. 

Temperature. 

Preoipitatlmi. 

Storaire 

34.0 
68.4 
50.8 

Inobee. 
18.00 
11.89 
6  78 

r«>. 

84.4 

70.8 
60.1 

Inches. 

13.14 

Growinfir 

12.18 

Repleniehing 

0.27 

Water  year 

40.8 

37.57 

47.3 

84.59 

It  is  not  as  easy  to  compute  the  probable  frequency  of  such  a  dry 
year  as  1896,  as  in  the  case  of  1891.  Doubtless  the  unfavorable 
distribution  of  the  rainfall  and  the  high  growing  period  tempera- 
ture contributed  most  largely  to  cause  the  dry  period.  From 
Table  No.  31,  it  is  learned  that  a  growing  period  temperature  as 
high  as  that  in  1895,  may  not  be  expected  oftener  than  once  in 
twenty  years. 

The  foregoing  presents  the  more  important  points  of  the  relation 
of  rainfall,  temperature  and  runoff,  with  the  practical  deductions 
therefrom  which  may  be  safely  drawn  from  the  available  data. 
In  some  future  report  it  is  intended  to  discuss,  as  the  final  theoret- 
ical question,  the  method  of  deducing  a  formula  enabling  one  to 
take  the  rainfall  and  temperature  records  of  a  long  series  of  years 
and  deduce  therefrom  the  probable  yearly  runoffs  of  a  stream.  It 
has  been  found  impossible  to  prepare  the  discussion  under  this  head 
in  time  for  the  present  report. 
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A  re-reading  of  the  1895  report  shows  a  number  of  errors  either 
of  the  printer  or  computer  in  the  tables,  as  well  as  a  few  «uch  in 
descriptive  matter.  Inasmuch  as  the  yearly  reports  are  progress 
reports  merely,  it  has  been  thought  best  not  to  attempt  the  cor- 
rection of  the  mere  numerical  errors  at  this  time,  but  an  attempt 
will  be  made  in  the  final  report  to  give  all  the  data  as  correctly  as 
poesible.  A  correction  of  formula  ^3)  on  page  105  may,  however, 
be  given.    That  formula  should  read: 


(7=1—  /00^[34:.6  +  d]\ 


A  originally  printed  the  (1 — )  had  been  dropped  out. 

In  referring  to  computer's  errors  in  the  foregoing  there  is  no 
intention  or  desire  to  reflect  in  amy  way  upon  4ny  assistants.  All 
have  been  willing  and  active  within  the  scope  of  their  attainments, 
though  it  may  be  said  that  the  State  system  of  appointments  fails 
in  some  cases  to  furnish  men  of  just  the  qualifications  for  special 
work.  Especially  is  this  true  where  a  mass  of  statistics  is  to  be 
handled.  I  desire  to  say,  however,  that  all  my  assistants  have  been 
willing,  and  in  no  case  can  the  few  errors  found  be  ascribed  to 
intention.    In  any  case  some  of  them  are  probably  my  own. 

My  thanks  are  due  to  Foster  B.  Morse,  C.  E.,  who  had  charge  of 
the  field  work  during  the  season  of  1896. 

The  tables  accompanying  the  discussion  of  the  law  of  probability, 
etc.,  in  its  application  to  rainfall  records  have  been  prepared  by  Mr. 
Robert  E.  Horton,  of  Albion  College,  Albion,  Michigan,  as  a  con- 
tribution to  the  survey.  My  thanks  are  especially  due  to  him  for 
the  large  amount  of  labor  which  he  has  performed  in  computing  the 
said  tables. 

Wallace  Greenalch,  C.  E.^  has  also  assisted  in  computing  the 
other  tables  of  the  report. 

Very  respectfully, 

GEO.  W.  RAFTER, 

Engineer  in  Charge. 
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